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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor laser module which has a 
high output, small noise, excellent wavelength stability and high reliability 
independently of the change of an environmental temperature in use. 
SOLUTION: A thermo-module 25 having a base side plate material 1 7, a bottom plate 



side plate material 1 8 and a Peltier element 1 9 is mounted on the bottom plate 26 of a 
package 27. a base 2 is mounted thereon, and a laser diode 1, a first optical fiber 4 
which feeds back a laser beam exited from the laser diode 1 to the laser diode 1 and 
fixing means 6 and 7 which support the first optical fiber 4 at two-point positions in 
the longitudinal direction are mounted thereon. The base 2 is formed of a laser diode 
mounting member 8 coming into contact with the surface of the thermo-module 25 
and a fixing means mounting member 5 provided thereon. The laser diode mounting 
member 8 is formed of material having a coefficient of linear expansion within the 
range between the coefficient of linear expansion of the fixing means mounting 
member 5 and the coefficient of linear expansion of the base side plate material 17 of 
the thermo-module 25. 
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CLAIMS 



[Claim(s)] 



[Claim 1] On the base, the 1st optical fiber by which optical coupling is carried out to 
a laser diode and this laser diode is carried. This 1 st optical fiber turns the tip side to 
the end side of said laser diode, and is arranged. Said 1 st optical fiber is accomplished 
with the configuration of returning the light of said setting wavelength to said laser 
diode among the light by which has the diffraction grating which reflects the light of 
setting wavelength, and outgoing radiation is carried out from the end side of said 
laser diode. It is the semiconductor laser module with which opposite arrangement of 
the 2nd optical fiber which receives and transmits the light by which outgoing radiation 
is carried out from the other end side of this laser diode to the other end side of said 
laser diode is carried out. Said 1st optical fiber is a semiconductor laser module 
characterized by being fixed to said base by the fixed means in two or more point 
location which minded [ optical fiber ] spacing after having been supported by the 
optical fiber support means. 

[Claim 2] A fixed means by which it is located in the side nearest to a laser diode 
among the fixed means formed in two or more point location which minded [ of the 1st 
optical fiber ] spacing, respectively is a semiconductor laser module according to 
claim 1 characterized by being formed of the integral part equipped with the pinching 
section in which the both-sides section pinches said 1st optical fiber from **. 
[Claim 3] On the base, the 1st optical fiber by which optical coupling is carried out to 
a laser diode and this laser diode is carried. This 1st optical fiber turns the tip side to 
the end side of said laser diode, and is arranged. Said 1st optical fiber is being fixed to 
said base by the fixed means. Said 1st optical fiber is accomplished with the 
configuration of returning the light of said setting wavelength to said laser diode 
among the light by which has the diffraction grating which reflects the light of setting 
wavelength, and outgoing radiation is carried out from the end side of said laser diode. 
Opposite arrangement of the 2nd optical fiber which receives and transmits the light 
by which outgoing radiation is carried out from the other end side of this laser diode to 
the other end side of said laser diode is carried out. Said base is carried on the 
thermostat module. At least Said thermostat module. It has the package which holds 
said base, said laser diode, said 1st optical fiber, and said fixed means, and said 
thermostat module is carried in the bottom plate of this package. This thermostat 
module Base side plate material, It is the semiconductor laser module which has 
bottom plate side plate material and the Peltier device by which ** arrival is carried 
out to these plates. The laser diode loading member in which said base is contacted 
on said thermostat module, is arranged, and said laser diode is carried, Have the fixed 
means loading member in which it is arranged in the location which avoided the laser 
diode loading field of this laser diode loading member, and said fixed means is carried, 
and it is constituted. Said laser diode loading member is a semiconductor laser module 
characterized by being formed of the quality of the material which has a coefficient of 
linear expansion within the limits between the coefficient of linear expansion of said 



fixed means loading member, and the coefficient of linear expansion of the base side 
plate material of said thermostat module. 

[Claim 4] On the base, the 1st optical fiber by which optical coupling is carried out to 
a laser diode and this laser diode is carried. This 1st optical fiber turns the tip side to 
the end side of said laser diode, and is arranged. Said 1st optical fiber is being fixed to 
said base by the fixed means. Said 1st optical fiber is accomplished with the 
configuration of returning the light of said setting wavelength to said laser diode 
among the light by which has the diffraction grating which reflects the light of setting 
wavelength, and outgoing radiation is carried out from the end side of said laser diode. 
Opposite arrangement of the 2nd optical fiber which receives and transmits the light 
by which outgoing radiation is carried out from the other end side of this laser diode to 
the other end side of said laser diode is carried out. Said base is carried on the 
thermostat module. At least Said thermostat module, It has the package which holds 
said base, said laser diode, said 1st optical fiber, and said fixed means. The laser diode 
loading member in which it is the semiconductor laser module with which said 
thermostat module is carried in the bottom plate of this package, and said base is 
contacted on said thermostat module, is arranged, and said laser diode is carried, 
Have the fixed means loading member in which it is arranged in the location which 
avoided the laser diode loading field of this laser diode loading member, and said fixed 
means is carried, and it is constituted. The bottom plate of said package is a 
semiconductor laser module characterized by being formed with the quality of the 
material which has the laser diode loading member of said base, and the coefficient of 
linear expansion of abbreviation identitas. 

[Claim 5] On the base, the 1 st optical fiber by which optical coupling is carried out to 
a laser diode and this laser diode is carried. This 1st optical fiber turns the tip side to 
the end side of said laser diode, and is arranged. After having been supported by the 
optical fiber support means, the both-sides section is pinched from ** by the fixed 
means, and said 1st optical fiber is being fixed to said base. Said 1st optical fiber is 
accomplished with the configuration of returning the light of said setting wavelength to 
said laser diode among the light by which has the diffraction grating which reflects the 
light of setting wavelength, and outgoing radiation is carried out from the end side of 
said laser diode. Opposite arrangement of the 2nd optical fiber which receives and 
transmits the light by which outgoing radiation is carried out from the other end side 
of this laser diode to the other end side of said laser diode is carried out. Said base is 
a semiconductor laser module carried on the thermostat module. The 1st 
laser-welding section which the fixed means loading section which carries said fixed 
means is formed in said base, and comes to carry out laser welding of this fixed means 
loading section and said fixed means, the 2nd laser-welding section which comes to 
carry out laser welding of said fixed means and said optical fiber support means — 
said package bottom plate — receiving — the height of a perpendicular direction — 



abbreviation — the semiconductor laser module characterized by being formed in the 
same height. 

[Claim 6] A fixed means is the semiconductor laser module of any one publication of 
claim 3 characterized by having accomplished with the mode fixed in two or more 
point location which were prepared and minded [ optical fiber ] spacing mutually based 
on the 1st optical fiber thru/or claim 5. [ two or more ] 

[Claim 7] On the base, the 1 st optical fiber by which optical coupling is carried out to 
a laser diode and this laser diode is carried. This 1st optical fiber turns the tip side to 
the end side of said laser diode, and is arranged. Said 1st optical fiber is being fixed to 
said base by the fixed means. Said 1st optical fiber is accomplished with the 
configuration of returning the light of said setting wavelength to said laser diode 
among the light by which has the diffraction grating which reflects the light of setting 
wavelength, and outgoing radiation is carried out from the end side of said laser diode. 
Opposite arrangement of the 2nd optical fiber which receives and transmits the light 
by which outgoing radiation is carried out from the other end side of this laser diode to 
the other end side of said laser diode is carried out. Said base is a semiconductor 
laser module carried on the thermostat module, said base — the flank of said 1st 
optical fiber — the semiconductor laser module characterized by establishing a 
bending prevention means to prevent bending of said base along with a part of optical 
fiber longitudinal direction [ at least ] of one side even if few. 

[Claim 8] the flank of the axis section which connects the light-receiving edge of a 
laser beam [ in / in a bending prevention means / the laser beam outgoing radiation 
end face and the 1st optical fiber by the side of the end of a laser diode ] — the 
semiconductor laser module according to claim 7 characterized by being prepared in 
one side even if few. 

[Claim 9] the flank of a fixed means which has accomplished with the mode fixed to 
the base in support of the 1st optical fiber in the location which two or more fixed 
means were established and minded [ of the 1st optical fiber ] spacing mutually, and is 
located in a side with the bending prevention means nearest to a laser diode — the 
semiconductor laser module according to claim 7 or 8 characterized by being prepared 
in one side even if few. 

[Claim 10] The base is the semiconductor laser module of any one publication of claim 
7 characterized by having the fixed means loading member in which a fixed means is 
carried, and the laser diode loading member which contacts a thermostat module side 
while carrying a laser diode, having been constituted, having bent with said fixed 
means loading member, and really forming a prevention means by the member thru/or 
claim 9. 

[Claim 1 1] A bending prevention means is the semiconductor laser module of any one 
publication of claim 7 characterized by forming in the longitudinal direction of the 1st 
optical fiber the wall set up by the bottom at least, and consisting of the pars basilaris 



ossis occipitalis of a fixed means loading member thru/or claim 10. 
[Claim 12] At least one of the fixed means loading member of the base or the fixed 
means loading section, a fixed means, and the bending prevention means is the 
semiconductor laser module of any one publication of claim 3 characterized by being 
formed with the Fe-nickel-Co alloy thru/or claim 1 1 . 

[Claim 13] On the base, the 1st optical fiber by which optical coupling is carried out to 
a laser diode and this laser diode is carried. This 1st optical fiber turns the tip side to 
the end side of said laser diode, and is arranged. Said 1st optical fiber is accomplished 
with the configuration of returning the light of said setting wavelength to said laser 
diode among the light by which is supported by the optical fiber support means, has 
the diffraction grating which reflects the light of said setting wavelength, and outgoing 
radiation is carried out from the end side of said laser diode. Opposite arrangement of 
the 2nd optical fiber which receives and transmits the light by which outgoing radiation 
is carried out from the other end side of this laser diode to the other end side of said 
laser diode is carried out. Said base is a semiconductor laser module carried on the 
thermostat module. In each part, pinching immobilization of the edge of the side near 
said laser diode of an optical fiber support means and the edge of a side far from a 
laser diode is carried out from both sides by the fixed means in the condition of having 
aligned said the 1 st optical fiber and said laser diode. A fixed means to fix the edge of 
a side far from the laser diode of said optical fiber support means consists of a pair of 
fixing component. This fixing component of a pair of is a semiconductor laser module 
characterized by being fixed to said base where an optical fiber support means is 
inserted from both sides, and carrying out laser-welding immobilization of this fixing 
component and the optical fiber support means. 

[Claim 14] The semiconductor laser module according to claim 13 with which the 
fixing component which the guide section was prepared on the base through an optical 
fiber support means and spacing, and was guided to this guide section is characterized 
by carrying out alligator arrangement and fixing the both-sides section of an optical 
fiber support means to said guide section in the edge of a side far from the laser diode 
of an optical fiber support means. 

[Claim 1 5] The base is the semiconductor laser module of any one publication of claim 
1 characterized by being projected and prepared in the optical fiber longitudinal 
direction from the 1 st optical fiber loading side edge section in a thermostat module 
thru/or claim 14. 

[Claim 16] It is the semiconductor-laser module according to claim 15 carry out that 
the base has the laser-diode loading member in which it is arranged on a thermostat 
module and a laser diode is carried, and the fixed means loading member in which it is 
arranged in the location which avoided the laser-diode loading field of this laser-diode 
loading member, and a fixed means is carried, and is constituted, and project and said 
fixed means loading member is prepared in an optical fiber longitudinal direction rather 



than the 1st optical fiber loading side edge section in said laser-diode loading member 
as the description. 

[Claim 17] It is the semiconductor laser module according to claim 16 which the laser 
diode loading member has the reinforcement section which reinforces mechanically a 
fixed means by which it is located in the side nearest to a laser diode, and is 
characterized by the inferior surface of tongue of this reinforcement section not 
touching a thermostat module. 

[Claim 18] The laser diode of the 1st optical fiber and the end face of the opposite 
side are the semiconductor laser module of any one publication of claim 1 
characterized by being aslant formed to the optical axis of said 1st optical fiber 
thru/or claim 1 7. 

[Claim 19] The semiconductor laser module of any one publication of claim 1 
characterized by preparing the condenser lens which condenses the light by which 
outgoing radiation is carried out from said laser diode to the tip side of the 2nd optical 
fiber between the laser diode end faces which counter the 2nd optical fiber and this 
2nd optical fiber thru/or claim 18. 

[Claim 20] The semiconductor laser module according to claim 1 9 characterized by 
preparing the collimate lens between the laser diode end faces and condenser lenses 
which counter the 2nd optical fiber. 

[Claim 21] The semiconductor laser module according to claim 19 characterized by 
preparing the collimate lens through this condenser lens and spacing between the 
laser diode end faces and condenser lenses which counter the 2nd optical fiber, and 
forming the isolator between this collimate lens and said condenser lens. 
[Claim 22] The semiconductor laser module according to claim 19, 20, or 21 
characterized by forming the light transmission plate in the incidence side of a 
condenser lens, and arranging this light transmission plate aslant to the optical axis of 
said condenser lens. 

[Claim 23] The semiconductor laser module of any one publication of claim 1 
characterized by forming the fiber lens in the tip side of the 2nd optical fiber, and 
carrying out opposite arrangement of the laser beam outgoing radiation end face of a 
laser diode the tip side of this fiber lens thru/or claim 22. 

[Claim 24] Raman amplifier using the semiconductor laser module of any one 
publication of claim 1 thru/or claim 23 as the excitation light source. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 



[Field of the Invention] This invention relates to the semiconductor laser module used 
for the optical-communication field, and the Raman amplifier using the semiconductor 
laser module. 
[0002] 

[Description of the Prior Art] It is in the inclination for communication link amount of 
information to increase by leaps and bounds, by development of an information 
society, and with increaseHzing of such information, wavelength multiplex 
transmission (WDM transmission) was widely accepted in the communication link field, 
and, now, has entered the time of wavelength multiplex transmission. Since 
wavelength multiplexing optical transmission can transmit the light of two or more 
wavelength with one optical fiber, it is an optical transmission method suitable for a 
mass high-speed communication link, and examination of current and this 
transmission technique is performed briskly. 

[0003] Although it is examining performing wavelength multiplex transmission with 
wavelength the band of 1 .55 micrometers which is the gain band of current and an 
erbium dope fiber (EDF) mold optical amplifier, in order to enable it to perform the 
band of wavelength multiplex transmission further in a broadband, the expectation for 
the Raman magnification is growing. 

[0004] The Raman magnification is the magnification approach of a lightwave signal of 
having used the phenomenon in which the signal light was amplified, when incidence of 
the light (excitation light) strong against an optical fiber is carried out and incidence of 
the signal light of a wavelength region which has the above-mentioned gain is carried 
out to the optical fiber in the condition of about 100nm of gain having appeared in the 
long wavelength side, and having been excited in this way by stimulated Raman 
scattering from excitation light wave length. 

[0005] Therefore, in the Raman magnification, even if it does not use EDF as a 
magnification medium, an established optical fiber can be used as a magnification 
medium, and magnification gain can be acquired in the wavelength of arbitration. For 
this reason, the number of channels of the signal light in wavelength multiplex 
transmission can be made to increase by using the Raman magnification. 
[0006] However, the Raman gain is as small as about 3dB in a 100mW excitation light 
input, when the optical fiber for a communication link (existing [ usual ]) is used. For 
this reason, two or more Raman amplifier is formed, it is necessary to obtain a strong 
excitation light by multiplexing magnification with these amplifier, and it being total and 
considering as about [ 500mW-1W ] excitation light by multiplexing, generally, is 
examined. 

[0007] Moreover, in the Raman magnification (especially front excitation), since the 
process in which magnification takes place happens early, if pump light reinforcement 
is swinging, the Raman gain will swing and this will come out as fluctuation of signal 
light reinforcement as it is. For this reason, it becomes important to make the noise of 



excitation light small. 

[0008] Therefore, in order to apply the Raman magnification to wavelength multiplex 
transmission, a noise is small in the excitation light source of the Raman amplifier, and 
development of the semiconductor laser module for the excitation light sources which 
has high power 300mW or more, needs to consider as the light source with still better 
wavelength stability, and has such a property is very important. 

[0009] By the way, a semiconductor laser module is the device which combined 
optically the laser beam from semiconductor laser (laser diode) with the optical fiber 
by the side of optical transmission, only as the above excitation light sources, it is 
applied also as the signal light light source, and the thing also with the various 
configurations is proposed. As an example of a semiconductor laser module, in order 
to make wavelength stability good, the semiconductor laser module for the signal light 
light sources which used the fiber grating technique is shown in drawing 16 . 
[0010] The semiconductor laser module of this proposal is proposed by provisional 
publication of a patent No. 208869 [ 2000 to ], and the base 2 is carried in this drawing 
on the thermostat module 25 prepared in the package 27. Moreover, loading 
immobilization of the laser diode 1 is carried out through the heat sink 22 on the LD 
bonding area 21 of this base top 2. 

[001 1] On said base 2, the 1 st optical fiber 4 by which optical coupling is carried out to 
said laser diode 1 is carried, and the 1st optical fiber 4 turns to the end 31 side of a 
laser diode 1 the tip side of the fiber lens 14 formed in the tip side, and is arranged. 
The 1st optical fiber 4 is in the condition supported by the metal sleeve 3, and 
laser-welding immobilization is carried out by the fixed part 62 at the fixed arm 63 
which projects to said base 2 up side. 

[0012] In addition, since the heat conductivity is low and it is necessary to make the 
base 2 into the metal which is rich in laser-welding nature and, and a sleeve 3 and the 
base 2 are fixed by laser welding as mentioned above and the 1st optical fiber 4 is 
carried on the base 2, as for the quality of the material of the base 2, it is desirable 
that the textile-glass-yarn ingredient and coefficient of linear expansion which form 
the 1st optical fiber 4 are the near quality of the material. Therefore, as for the base 2, 
in the conventional semiconductor laser module, it is common to be formed of the 
covar (trademark) which is a Fe-nickel-Co alloy. 

[0013] Said 1st optical fiber 4 has the grating 12 as a diffraction grating which reflects 
the light of setting wavelength, and the 1 st optical fiber 4 received the light by which 
outgoing radiation is carried out from the end 31 side of said laser diode 1 through the 
fiber lens 14, and it has accomplished it with the configuration of returning the light of 
said setting wavelength to said laser diode 1 among this light that received light. 
[0014] Moreover, opposite arrangement of the monitor photodiode 9 is carried out at 
the back end side of the 1st optical fiber 4, and the monitor photodiode 9 is being fixed 
to the monitor photodiode fixed part 39 fixed in the package 27. The monitor 



photodiode 9 carries out the monitor of the output of a laser diode 1 by receiving the 
laser beam which penetrated the 1 st optical fiber 4. 

[0015] Opposite arrangement of the 2nd optical fiber 13 which receives and transmits 
the light by which outgoing radiation is carried out from the other end 30 side of this 
laser diode 1 to the other end 30 side of said laser diode 1 is carried out through 
spacing. Insertion immobilization of the connection end-face side of the 2nd optical 
fiber 1 3 is carried out at the ferrule 59, and the ferrule 59 is being fixed to the back 
end side of a package 27. 

[0016] Between the other end 30 of a laser diode 1 f and the 2nd optical fiber 13, 
sequentially from the laser diode 1 side, the collimate lens 51, the light transmission 
plate 55, and the condenser lens 57 of each other are arranged through spacing, a 
collimate lens 51 is fixed to said base 2, it is fixed to a lens holder 56 and the 
condenser lens 57 is being fixed to the package 27. 

[0017] In addition, in the above conventional semiconductor laser modules, said 
thermostat module 25 is carried on the bottom plate 26 of said package 27, and the 
bottom plate 26 of a package 27 is usually formed of CuW20 (for Cu, 20% and W are [ a 
weight ratio ] 80%) of a Cu-W alloy etc. Moreover, as shown in (a) of drawing 1 7 , the 
thermostat module 25 has the base side plate material 1 7, the bottom plate side plate 
material 18, and Peltier device 19 by which ** arrival is carried out to these plates 17 
and 18, and both the base side plate material 17 and bottom plate side plate material 
18 of the thermostat module 25 are usually formed of aluminum 203. 
[0018] In the above-mentioned semiconductor laser module, it all aligns the 1st 
optical fiber 4 and 2nd optical fiber 13 with the laser diode 1. And receiving the laser 
beam by which outgoing radiation was carried out from the end 31 side of a laser diode 
1 with the 1st optical fiber 4, and returning the light of said setting wavelength to a 
laser diode 1, the outgoing radiation light from the other end 30 side of a laser diode 1 
is received with the 2nd optical fiber 13, the inside of the 2nd optical fiber 13 is 
transmitted, and a desired application is presented. 

[0019] In addition, if it is the configuration which performs a laser beam oscillation, 
returning the light of setting wavelength from the end 31 side of a laser diode 1 to a 
laser diode 1 as mentioned above among the laser beams by which outgoing radiation 
was carried out, since spacing of the tip of the 1st optical fiber 4 and a laser diode 1 
can be made small, RIN (Relative Intensity Noise) of a semiconductor laser module 
can be made small. 

[0020] Moreover, in a semiconductor laser module, since a laser diode 1 is driven, if a 
current is passed, the temperature of a laser diode 1 will rise by generation of heat. 
Since this temperature rise becomes the oscillation wavelength of a laser diode 1, and 
the cause which causes change of an optical output, at the time of use of a 
semiconductor laser module, the temperature of a laser diode 1 is measured with the 
thermistor (not shown) fixed near the laser diode 1, the thermostat module 25 is 



operated based on this measured value, and control which keeps the temperature of a 
laser diode 1 constant is performed by controlling the current passed to the 
thermostat module 25. 
[0021] 

[Problem(s) to be Solved by the Invention] By the way f in the semiconductor laser 
module of the above-mentioned configuration, the outgoing radiation light from a laser 
diode 1 is received with the 1st optical fiber 4, and since it is the configuration of 
reflecting the light of setting wavelength by the grating 1 2 among this light, and making 
it returning to a laser diode 1, if the location gap to the laser diode 1 of the 1st optical 
fiber 4 arises, the optical coupling effectiveness of a laser diode 1 and the 1st optical 
fiber 4 will fall greatly. 

[0022] However, since the above-mentioned conventional semiconductor laser 
module was a configuration which carries out pinching immobilization of the 1st optical 
fiber 4 by the fixed part 62 in the location of one point of the longitudinal direction, it 
had the problem of it having been difficult to carry out alignment immobilization of the 
1 st optical fiber 4 appropriately, and being easy to produce the location gap to the 
laser diode 1 of the 1 st optical fiber 4. 

[0023] Moreover, the above conventional semiconductor laser modules Usually, form 
the base 2 by covar and the base side plate material 17 of a thermostat module is 
formed by aluminum 203. Since both coefficient of linear expansion differs greatly, it 
follows on actuation of the thermostat module 25 at the time of semiconductor laser 
module use. As shown in (b) of drawing 17 , the base 2 bent, the location of a laser 
diode 1 and the 1 st optical fiber 4 shifted from the alignment location, and the problem 
that the optical coupling effectiveness of a laser diode 1 and the 1st optical fiber 4 will 
fall arose. 

[0024] Moreover, also when it is left under 75-85-degree C hot environments, without 
using a semiconductor laser module, [ for example, ] The base 2 bends similarly by the 
difference in the coefficient of linear expansion of the above-mentioned base 2 and 
the base side plate material 17 of the thermostat module 25. When the optical coupling 
of a laser diode 1 and the fiber 4 of **** 1 shifted and it was going to use a 
semiconductor laser module, there was also a problem that it will mean that the gap of 
optical coupling remained with as, without returning to the original condition 
completely. 

[0025] Especially, in the conventional semiconductor laser module, the fixed part 62 of 
a sleeve 3 was the tip side of the fixed arm 63 projected and formed in the base 2 
bottom, since the height of the direction of Y of drawing was formed in the high 
location, when bending of the base 2 arose, the sleeve 3 carried out the location gap 
greatly, and the rate of decline in the optical coupling effectiveness of a laser diode 1 
and the 1st optical fiber 4 was large [ the fixed part ]. 

[0026] And as mentioned above, when the optical coupling effectiveness of a laser 



diode 1 and the 1st optical fiber 4 fell according to the operating environment 
temperature change at the time of use of a semiconductor laser module, and neglect, 
it was difficult to have made the light by which wavelength was stabilized in high power 
from the semiconductor laser module by the luminous intensity which receives light 
with the 1st optical fiber 4, and returns to a laser diode 1 becoming small output and 
transmit. 

[0027] Therefore, when it was going to apply the configuration of the 
above-mentioned conventional semiconductor laser module as for example, the signal 
light source or the excitation light source for said Raman magnification, the required 
output by which wavelength was stabilized could not be obtained but construction of a 
wavelength multiplex transmission system etc. was difficult. 

[0028] Accomplishing this invention in order to solve the above-mentioned 
conventional technical problem, the optical fiber which returns the light of setting 
wavelength to a laser diode in response to the laser beam from a laser diode and this 
laser diode is not twisted to a temperature change, but the 1st purpose is highly 
precise and is to offer a semiconductor laser module with the high dependability which 
can carry out optical coupling. Moreover, by using the above semiconductor laser 
modules, the 2nd purpose of this invention has a small noise, and it is to offer the 
suitable Raman amplifier for the wavelength multiplex transmission which has the 
excitation light source with good wavelength stability by high power. 
[0029] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this 
invention has the following configurations and makes them The means for solving a 
technical problem. Namely, the semiconductor laser module of the 1st invention On 
the base, the 1st optical fiber by which optical coupling is carried out to a laser diode 
and this laser diode is carried. This 1 st optical fiber turns the tip side to the end side 
of said laser diode, and is arranged. Said 1st optical fiber is accomplished with the 
configuration of returning the light of said setting wavelength to said laser diode 
among the light by which has the diffraction grating which reflects the light of setting 
wavelength, and outgoing radiation is carried out from the end side of said laser diode. 
It is the semiconductor laser module with which opposite arrangement of the 2nd 
optical fiber which receives and transmits the light by which outgoing radiation is 
carried out from the other end side of this laser diode to the other end side of said 
laser diode is carried out. Said 1st optical fiber is made into a means to solve a 
technical problem with the configuration currently fixed to said base by the fixed 
means in two or more point location which minded [ optical fiber ] spacing after having 
been supported by the optical fiber support means. 

[0030] Moreover, a fixed means are located in a side with the semiconductor-laser 
module of the 2nd invention nearest to a laser diode among the fixed means which 
were formed in two or more point location which minded [ of said 1st optical fiber ] 



spacing, respectively in addition to the configuration of invention of the above 1st is 
making into a means solve a technical problem with the configuration currently formed 
of the integral part equipped with the pinching section in which the both-sides section 
pinches said 1st optical fiber from **. 

[0031] Furthermore, the semiconductor laser module of the 3rd invention On the base, 
the 1st optical fiber by which optical coupling is carried out to a laser diode and this 
laser diode is carried. This 1st optical fiber turns the tip side to the end side of said 
laser diode, and is arranged. Said 1st optical fiber is being fixed to said base by the 
fixed means. Said 1 st optical fiber is accomplished with the configuration of returning 
the light of said setting wavelength to said laser diode among the light by which has 
the diffraction grating which reflects the light of setting wavelength, and outgoing 
radiation is carried out from the end side of said laser diode. Opposite arrangement of 
the 2nd optical fiber which receives and transmits the light by which outgoing radiation 
is carried out from the other end side of this laser diode to the other end side of said 
laser diode is carried out. Said base is carried on the thermostat module. At least Said 
thermostat module, It has the package which holds said base, said laser diode, said 1 st 
optical fiber, and said fixed means, and said thermostat module is carried in the 
bottom plate of this package. This thermostat module Base side plate material, It is 
the semiconductor laser module which has bottom plate side plate material and the 
Peltier device by which ** arrival is carried out to these plates. The laser diode 
loading member in which said base is contacted on said thermostat module, is 
arranged, and said laser diode is carried. Have the fixed means loading member in 
which it is arranged in the location which avoided the laser diode loading field of this 
laser diode loading member, and said fixed means is carried, and it is constituted. Said 
laser diode loading member is made into a means to solve a technical problem with the 
configuration currently formed of the quality of the material which has a coefficient of 
linear expansion within the limits between the coefficient of linear expansion of said 
fixed means loading member, and the coefficient of linear expansion of the base side 
plate material of said thermostat module. 

[0032] Furthermore, the semiconductor laser module of the 4th invention On the base, 
the 1st optical fiber by which optical coupling is carried out to a laser diode and this 
laser diode is carried. This 1st optical fiber turns the tip side to the end side of said 
laser diode, and is arranged. Said 1st optical fiber is being fixed to said base by the 
fixed means. Said 1st optical fiber is accomplished with the configuration of returning 
the light of said setting wavelength to said laser diode among the light by which has 
the diffraction grating which reflects the light of setting wavelength, and outgoing 
radiation is carried out from the end side of said laser diode. Opposite arrangement of 
the 2nd optical fiber which receives and transmits the light by which outgoing radiation 
is carried out from the other end side of this laser diode to the other end side of said 
laser diode is carried out. Said base is carried on the thermostat module. At least Said 



thermostat module, It has the package which holds said base, said laser diode, said 1st 
optical fiber, and said fixed means. The laser diode loading member in which it is the 
semiconductor laser module with which said thermostat module is carried in the 
bottom plate of this package, and said base is contacted on said thermostat module, is 
arranged, and said laser diode is carried, Have the fixed means loading member in 
which it is arranged in the location which avoided the laser diode loading field of this 
laser diode loading member, and said fixed means is carried, and it is constituted. The 
bottom plate of said package is made into a means to solve a technical problem with 
the. configuration currently formed with the quality of the material which has the laser 
diode loading member of said base, and the coefficient of linear expansion of 
abbreviation identitas. 

[0033] Furthermore, the semiconductor laser module of the 5th invention On the base, 
the 1st optical fiber by which optical coupling is carried out to a laser diode and this 
laser diode is carried. This 1st optical fiber turns the tip side to the end side of said 
laser diode, and is arranged. After having been supported by the optical fiber support 
means, the both-sides section is pinched from ** by the fixed means, and said 1st 
optical fiber is being fixed to said base. Said 1 st optical fiber is accomplished with the 
configuration of returning the light of said setting wavelength to said laser diode 
among the light by which has the diffraction grating which reflects the light of setting 
wavelength, and outgoing radiation is carried out from the end side of said laser diode. 
Opposite arrangement of the 2nd optical fiber which receives and transmits the light 
by which outgoing radiation is carried out from the other end side of this laser diode to 
the other end side of said laser diode is carried out. Said base is a semiconductor 
laser module carried on the thermostat module. The 1st laser-welding section which 
the fixed means loading section which carries said fixed means is formed in said base, 
and comes to carry out laser welding of this fixed means loading section and said fixed 
means, the 2nd laser-welding section which comes to carry out laser welding of said 
fixed means and said optical fiber support means — said package bottom plate — 
receiving — the height of a perpendicular direction — abbreviation — it is considering 
as a means to solve a technical problem with the configuration currently formed in the 
same height. 

[0034] Furthermore, in addition to the configuration of the above 3rd thru/or any 5th 
one invention, the semiconductor laser module of the 6th invention makes said fixed 
means a means to solve a technical problem with the mode fixed based on the 1st 
optical fiber, and the accomplished configuration in two or more point location which 
were prepared and minded [ optical fiber ] spacing mutually. [ two or more ] 
[0035] Furthermore, the semiconductor laser module of the 7th invention On the base, 
the 1st optical fiber by which optical coupling is carried out to a laser diode and this 
laser diode is carried. This 1st optical fiber turns the tip side to the end side of said 
laser diode, and is arranged. Said 1st optical fiber is being fixed to said base by the 



fixed means. Said 1st optical fiber is accomplished with the configuration of returning 
the light of said setting wavelength to said laser diode among the light by which has 
the diffraction grating which reflects the light of setting wavelength, and outgoing 
radiation is carried out from the end side of said laser diode. Opposite arrangement of 
the 2nd optical fiber which receives and transmits the light by which outgoing radiation 
is carried out from the other end side of this laser diode to the other end side of said 
laser diode is carried out Said base is a semiconductor laser module carried on the 
thermostat module, said base — the flank of said 1st optical fiber — even if few, along 
with a part of optical fiber longitudinal direction [ at least ] of one side, it is considering 
as a means to solve a technical problem with the configuration in which a bending 
prevention means to prevent bending of said base is formed. 

[0036] furthermore, the flank of the axis section to which the semiconductor laser 
module of the 8th invention connects the light-receiving edge of a laser beam [ in / in 
said bending prevention means / the laser beam outgoing radiation end face and the 
1st optical fiber by the side of the end of a laser diode ] in addition to the 
configuration of invention of the above 7th — even if few, it is considering as a means 
to solve a technical problem with the configuration prepared in one side. 
[0037] Furthermore, the semiconductor laser module of the 9th invention In addition 
to the configuration of the above 7th or the 8th invention, it has accomplished with 
the mode fixed to the base in support of the 1st optical fiber in the location which two 
or more said fixed means were established, and minded [ of the 1st optical fiber ] 
spacing mutually, the flank of a fixed means located in a side with the bending 
prevention means nearest to a laser diode — even if few, it is considering as a means 
to solve a technical problem with the configuration prepared in one side. 
[0038] Furthermore, the semiconductor laser module of the 1 0th invention The fixed 
means loading member in which said base carries a fixed means in addition to the 
configuration of the above 7th thru/or any 9th one invention, While carrying a laser 
diode, it has a laser diode loading member in contact with a thermostat module side, 
and is constituted, and it is considering as a means to solve a technical problem with 
the configuration which bent with said fixed means loading member, and really formed 
the prevention means by the member. 

[0039] Furthermore, in addition to the configuration of the above 7th thru/or any 10th 
one invention, the semiconductor laser module of the 11th invention makes said 
bending prevention means a means to solve a technical problem with the configuration 
which forms in the longitudinal direction of the 1st optical fiber the wall set up by the 
bottom at least, and consists of the pars basilaris ossis occipitalis of a fixed means 
loading member. 

[0040] Furthermore, in addition to the configuration of the above 3rd thru/or any 1 1th 
one invention, at least one of the fixed means loading member of said base or the fixed 
means loading section, a fixed means, and the bending prevention means makes the 



semiconductor laser module of the 12th invention a means to solve a technical 
problem with the configuration currently formed with the Fe-nickel-Co alloy. 
[0041] Furthermore, the semiconductor laser module of the 13th invention On the 
base, the 1st optical fiber by which optical coupling is carried out to a laser diode and 
this laser diode is carried. This 1st optical fiber turns the tip side to the end side of 
said laser diode, and is arranged. Said 1st optical fiber is accomplished with the 
configuration of returning the light of said setting wavelength to said laser diode 
among the light by which is supported by the optical fiber support means, has the 
diffraction grating which reflects the light of said setting wavelength, and outgoing 
radiation is carried out from the end side of said laser diode. Opposite arrangement of 
the 2nd optical fiber which receives and transmits the light by which outgoing radiation 
is carried out from the other end side of this laser diode to the other end side of said 
laser diode is carried out. Said base is a semiconductor laser module carried on the 
thermostat module. In each part, pinching immobilization of the edge of the side near 
said laser diode of an optical fiber support means and the edge of a side far from a 
laser diode is carried out from both sides by the fixed means in the condition of having 
aligned said the 1st optical fiber and said laser diode. A fixed means to fix the edge of 
a side far from the laser diode of said optical fiber support means consists of a pair of 
fixing component. Where an optical fiber support means is inserted from both sides, it 
is fixed to said base, and this fixing component of a pair of is made into a means by 
which this fixing component and an optical fiber support means solve a technical 
problem with the configuration by which laser-welding immobilization is carried out. 
[0042] Furthermore, in addition to the 1 3th configuration of invention, in the edge of a 
side far from the laser diode of said optical fiber support means, the guide section is 
prepared on the base through an optical fiber support means and spacing, and the 
fixing component guided to this guide section makes the semiconductor laser module 
of the 14th invention a means to solve a technical problem with the configuration 
which alligator arrangement of the both-sides section of an optical fiber support 
means is carried out, and is being fixed to said guide section. 

[0043] Furthermore, in addition to the configuration of the above 1st thru/or any 14th 
one invention, the semiconductor laser module of the 15th invention makes said base 
a means to solve a technical problem with the configuration projected and prepared in 
the optical fiber longitudinal direction from the 1st optical fiber loading side edge 
section in a thermostat module. 

[0044] Furthermore, the semiconductor laser module of the 1 6th invention The laser 
diode loading member in which in addition to the configuration of invention of the 
above 15th said base is arranged on a thermostat module and a laser diode is carried, 
Have the fixed means loading member in which it is arranged in the location which 
avoided the laser diode loading field of this laser diode loading member, and a fixed 
means is carried, and it is constituted. Said fixed means loading member is made into a 



means to solve a technical problem with the configuration projected and prepared in 
the optical fiber longitudinal direction rather than the 1 st optical fiber loading side 
edge section in said laser diode loading member. 

[0045] Furthermore, in addition to the configuration of invention of the above 1 6th, 
the semiconductor laser module of the 17th invention has the reinforcement section 
which reinforces mechanically a fixed means by which it is located in a side with said 
laser diode loading member nearest to a laser diode, and the inferior surface of tongue 
of this reinforcement section is made into a means to solve a technical problem with 
the configuration which does not touch a thermostat module. 

[0046] Furthermore, in addition to the configuration of the above 1st thru/or any 17th 
one invention, the laser diode of said 1st optical fiber and the end face of the opposite 
side make the semiconductor laser module of the 18th invention a means to solve a 
technical problem with the configuration currently aslant formed to the optical axis of 
said 1 st optical fiber. 

[0047] Furthermore, in addition to the configuration of the above 1st thru/or any 18th 
one invention, the semiconductor laser module of the 19th invention is made into a 
means to solve a technical problem with the configuration with which the condenser 
lens which condenses the light by which outgoing radiation is carried out from said 
laser diode to the tip side of the 2nd optical fiber is prepared between the laser diode 
end faces which counter said the 2nd optical fiber and this 2nd optical fiber. 
[0048] Furthermore, in addition to the 19th configuration of invention, the 
semiconductor laser module of the 20th invention is made into a means to solve a 
technical problem with the configuration in which the collimate lens is prepared 
between the laser diode end faces and condenser lenses which counter said 2nd 
optical fiber. 

[0049] Furthermore, in addition to the 19th configuration of invention, the collimate 
lens is prepared through this condenser lens and spacing between the laser diode end 
faces and condenser lenses which counter said 2nd optical fiber, and the 
semiconductor laser module of the 21st invention is made into a means to solve a 
technical problem with the configuration in which the isolator is formed between this 
collimate lens and said condenser lens. 

[0050] Furthermore, in addition to the configuration of the 19th, the 20th, or the 21st 
invention, the light transmission plate is formed in the incidence side of said 
condenser lens, and the semiconductor laser module of the 22nd invention is made 
into a means to solve a technical problem with the configuration which arranged this 
light transmission plate aslant to the optical axis of said condenser lens. 
[0051] Furthermore, in addition to the configuration of the above 1st thru/or any 22nd 
one invention, the fiber lens is formed in the tip side of said 2nd optical fiber, and the 
semiconductor laser module of the 23rd invention is made into a means to solve a 
technical problem with the configuration by which opposite arrangement of the laser 



beam outgoing radiation end face of a laser diode is carried out the tip side of this 
fiber lens. 

[0052] Furthermore, the Raman amplifier of the 24th invention is made into a means 
to solve a technical problem with the configuration which used the semiconductor 
laser module of the above 1st thru/or any 23rd one invention as the excitation light 
source. 

[0053] The 1 st of the above-mentioned configuration and the semiconductor laser 
module of the 2nd invention arrange a laser diode on the base, and are fixing it to said 
base with the fixed means in two or more point location which minded [ optical fiber ] 
spacing where the 1st optical fiber of a configuration of returning the light of setting 
wavelength from the end side of this laser diode to said laser diode among the light by 
which outgoing radiation is carried out is supported to an optical fiber support means. 
[0054] Therefore, using the principle of a lever, after fixing the 1st optical fiber with 
the fixed means nearest to a laser diode, after alignment moving a side far from the 
laser diode of the 1st optical fiber, it is [ in / the 1st and 2nd semiconductor laser 
module ] fixable by using this fixed part as the supporting point. Therefore, the 1 st and 
2nd semiconductor laser module can carry out alignment immobilization of the 1st 
optical fiber appropriately to a laser diode, and becomes possible [ controlling a 
location gap of the 1st optical fiber ]. 

[0055] Moreover, it has the fixed means loading member in which the semiconductor 
laser module of the 3rd and 4th this invention is arranged in the location which 
avoided the laser diode loading field of the laser diode loading member to which 
contact arrangement is carried out and the base carries a laser diode on a thermostat 
module, and this laser diode loading member, and carries the fixed means of an optical 
fiber, and is constituted. 

[0056] And the semiconductor laser module of the 3rd invention Since said laser diode 
loading member is formed of the quality of the material which has a coefficient of 
linear expansion within the limits between the coefficient of linear expansion of said 
fixed means loading member, and the coefficient of linear expansion of the base side 
plate material of said thermostat module The base where the base side plate material 
and coefficient of linear expansion of a thermostat module differ from each other 
greatly like before Compared with the case where make said base side plate material 
contact, and it prepares, when the operating environment temperature change of a 
semiconductor laser module arises, bending of the base which originates in the 
coefficient-ofHinear-expansion difference of the base and the base side plate 
material of a thermostat module, and is produced can be eased. 

[0057] Therefore, the semiconductor laser module of the 3rd invention can control 
decline in the optical coupling effectiveness of the laser diode and the 1 st optical fiber 
accompanying the operating environment temperature change of a semiconductor 
laser module. 



[0058] Moreover, since the semiconductor laser module of the 4th invention makes 
abbreviation identitas coefficient of linear expansion of a laser diode loading member 
and the bottom plate of a package, when the temperature change of a semiconductor 
laser module arises, the same stress as the vertical both sides of a thermostat module 
is added, and bending of a thermostat module is offset. Therefore, the semiconductor 
laser module of the 4th invention can also control decline in the optical coupling 
effectiveness of the laser diode and the 1st optical fiber accompanying the operating 
environment temperature change of a semiconductor laser module. 
[0059] The semiconductor laser module of the 5th invention carries out laser welding 
of the fixed means loading section of the base, and the fixed means of the optical fiber 
support means which supports the 1st optical fiber in the 1st laser-welding section, 
and is carrying out laser welding of said fixed means and said optical fiber support 
means in the 2nd laser-welding section, and this 1st and 2nd laser-welding section — 
the package bottom plate of a semiconductor laser module — receiving — the height 
of a perpendicular direction — abbreviation — since it is formed in the same height, 
even if bending of the base arises, unlike the case where the fixed part of the 1st 
optical fiber is formed in a high location to the base, according to that bending, an 
optical fiber support means will not carry out the location gap of the semiconductor 
laser module of the 5th invention greatly 

[0060] Therefore, the semiconductor laser module of the 5th invention can also 
control decline in the optical coupling effectiveness of the laser diode and optical fiber 
accompanying the operating environment temperature change of a semiconductor 
laser module. 

[0061] Furthermore, in the above 3rd thru/or the 5th invention, since the 
semiconductor-laser module of the 6th invention has been accomplished with the 
mode fixed in two or more point location which established two or more fixed means 
to have fixed the 1st optical fiber, and minded [ optical fiber ] spacing mutually based 
on the 1 st optical fiber, it can perform appropriately alignment immobilization at the 
base of the 1st optical fiber, and becomes possible [ controlling a location gap of the 
1st optical fiber ]. 

[0062] furthermore, the semiconductor laser module of the 11th invention from the 
7th — the base — the flank of an optical fiber — since a bending prevention means to 
prevent bending of said base was established along with a part of optical fiber 
longitudinal direction [ at least ] of one side even if few, bending of the base can be 
controlled with a bending prevention means, and decline in the optical coupling 
effectiveness of the laser diode and optical fiber accompanying the operating 
environment temperature change of a semiconductor laser module can be controlled. 
[0063] Furthermore, the 13th and the semiconductor laser module of invention of 14 It 
considers as the configuration which fixes the edge of the side near the laser diode of 
the optical fiber support means which supports the 1 st optical fiber, and the edge of a 



side far from a laser diode with a fixed means. A fixed means to fix the edge of a side 
far from the laser diode of an optical fiber support means carries out laser-welding 
immobilization of this fixing component and the optical fiber support means as a pair of 
fixing component fixed to said base where an optical fiber support means is inserted 
from both sides. 

[0064] Even if it carries out re-alignment migration of the optical fiber support means 
edge side of a side far from a laser diode component by using the edge of the side 
near the laser diode of an optical fiber support means as the supporting point 
Although a still more final alignment activity is needed at the time of optical fiber 
support means edge immobilization in this location after fixing in a re-alignment 
location when a fixed position shifts from a re-alignment location When it is made the 
13th and the configuration of the semiconductor laser module of invention of 14, it is 
fixed without the fixed position in said re-alignment location almost shifting from a 
re-alignment location. 

[0065] Therefore, the 13th and the semiconductor laser module of invention of 14 A 
final alignment activity is unnecessary and can be produced easily in a short time, the 
above — moreover By fixing the edge of the side near the laser diode of the optical 
fiber support means which supports the 1 st optical fiber, and the edge of a side far 
from a laser diode with a fixed means It becomes possible like the above 1st, the 2nd, 
and the semiconductor laser module of the 6th invention to control a location gap of 
the 1 st optical fiber. 
[0066] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on a drawing. In addition, in explanation of this example of an 
operation gestalt, the same sign is given to the same name part as the conventional 
example, and the duplication explanation is omitted. The important section 
configuration of the example of the 1 st operation gestalt of the semiconductor laser 
module concerning this invention is shown to drawing 1 by the perspective view. In 
addition, the semiconductor laser module of this example of an operation gestalt also 
has the package 27 which holds laser diode 1 grade, and where a package 27 is 
partially omitted in drawing 1 , it shows it. 

[0067] As shown in this drawing, the semiconductor laser module of this example of an 
operation gestalt has the thermostat module 25 and the base 2 which were prepared 
in the package 27, a laser diode 1, and the 1st optical fiber 4 grade like the 
conventional example, and is constituted. Two or more lead terminals 60 of each other 
are arranged by the side attachment wall of a package 27 through spacing, and 
towards the outside of a package 27, a lead terminal 60 projects and is formed. 
[0068] The most characteristic configurations with which this example of an operation 
gestalt differs from the conventional example are the configuration of the base 2, and 
the fixed structure of the 1st optical fiber 4 to the base 2, and the semiconductor 



laser module of this example of an operation gestalt is accomplished by these 
configurations with the semiconductor laser module with the high dependability which 
cannot be based on an operating environment temperature change, but can carry out 
optical coupling of a laser diode 1 and the 1st optical fiber 4 with high degree of 
accuracy. 

[0069] Hereafter, the concrete configuration of this example of an operation gestalt is 
explained. The base 2 in which a laser diode 1 is carried directly or indirectly in this 
example of an operation gestalt has the laser diode loading member 8 in which a laser 
diode 1 is carried, and the fixed means loading member 5 prepared on the laser diode 
loading member 8. The fixed means loading member 5 carries the fixed means 6 and 7, 
and the fixed means 6 and 7 are mutually arranged through spacing at the optical fiber 
longitudinal direction. 

[0070] Support immobilization of the 1st optical fiber 4 is carried out at the metal 
sleeve 3 as an optical fiber support means, and the fixed means 6 and 7 are fixing the 
1st optical fiber 4 to the base 2 through support immobilization of a sleeve 3. The 
grating which is not illustrated is formed in the core of the 1st optical fiber 4. 
[0071] The 1st description of this example of an operation gestalt is having fixed to 
the base 2 with the fixed means 6 and 7 in the location of two or more points (here 
two points) which minded [ optical fiber ] spacing as mentioned above where the 1st 
optical fiber's 4 is supported to a sleeve 3. In addition, the 1st optical fiber 4 is in the 
condition which the laser diode 1 aligned, and pinching immobilization is carried out 
from both sides with the fixed means 6 and 7. 

[0072] Moreover, said base 2 is carried on the thermostat module 25, and on the 
thermostat module 25, the laser diode loading member 8 of the base 2 contacts the 
thermostat module 25, and is arranged. Moreover, as shown in drawing 1 and drawing 
3 , the LD bonding area 21 which this laser diode loading member 8 and really consists 
of members was formed in the upper part side of the laser diode loading member 8, 
and it has accomplished with the laser diode loading field. Said fixed means loading 
member 5 is arranged in the location which avoided the laser diode loading field of the 
laser diode loading member 8. 

[0073] In addition, drawing 3 is the perspective view showing the base 2 in the state of 
decomposition, and the fixed means loading member 5 is being fixed on the laser diode 
loading member 8 by the silver solder joint 46 which attaches and shows hatching in 
this drawing. 

[0074] The 2nd description of this example of an operation gestalt is having 
considered the base 2 as the configuration which has the fixed means loading member 
5 and the laser diode loading member 8, and having formed the laser diode loading 
member 8 according to the quality of the material which has a coefficient of linear 
expansion within the limits between the coefficient of linear expansion of said fixed 
means loading member 5, and the coefficient of linear expansion of the base side plate 



material 17 of said thermostat module 25 like the above. In this example of an 
operation gestalt, the fixed means loading member 5 is formed by covar, and, 
specifically, forms the laser diode loading member 8 by CuW10 (for Cu f 10% and W are 
[ a weight ratio ] 90%) of a Cu-W alloy. 

[0075] In addition, heat conductivity is 180-200 (W/m-K), and CuW10 has the heat 
conductivity which is the about 10 times 17-18 which are the heat conductivity of 
covar (W/m-K). 

[0076] The 3rd description of this example of an operation gestalt forms the bottom 
plate 26 of a package 27 according to the same quality of the material as the laser 
diode loading member 8 of the base 2, and, thereby, is having made the same 
coefficient of linear expansion of a bottom plate 26, and coefficient of linear expansion 
of the laser diode loading member 8. 

[0077] The 4th description of this example of an operation gestalt carries out laser 
welding of the fixed means loading member 5 and the fixed means 6 and 7 as the fixed 
means loading section by the 1st laser-welding section 10, as shown in drawing 1 and 
drawing 2 . said fixed means 6 and 7 and said sleeve 3 — the 2nd laser-welding 
section 11 (11a, 11b) — laser welding — carrying out — said package bottom plate 26 
— receiving — the height of the 1st laser-welding section 10 of a perpendicular 
direction, and the 2nd laser-welding section 1 1 — abbreviation — it is having formed 
in the same height. 

[0078] Said laser welding is performed by the YAG laser etc. and less than **500 
micrometers of differences of the height of the 1st laser-welding section 10 of a 
perpendicular direction and the 2nd laser-welding section 1 1 are preferably formed in 
less than **50 micrometers to the package bottom plate 26. 

[0079] Moreover, the height of the 1st by the side of said fixed means 6 and the 2nd 
laser-welding section 10 and 11 is the same height as the location of the laser beam 
light-receiving edge 32 of the 1st optical fiber 4, and an optical-axis center position. In 
addition, the fiber lens 14 of the 1st optical fiber 4 is accomplished with the shape of a 
point globular form shown in drawing 6 , and the tip is the laser beam light-receiving 
edge 32. This laser beam light-receiving edge 32 is arranged at the same flat surface 
as the barrier layer (not shown) of a laser diode 1 . 

[0080] If it is made for the top face of this fixed means loading member 5 and the top 
face of the fixed means 6 and 7 to serve as flush (less than **100 micrometers) here 
in case laser welding of the fixed means 6 and 7 is carried out to the fixed means 
loading member 5, since the height of the laser-welding section 10 can be easily made 
into homogeneity for every product, it is desirable. 

[0081] The 5th description of this example of an operation gestalt is the thing which 
was formed in the fixed means loading member 5 of said base 2 along with the 
longitudinal direction of the 1st optical fiber 4 at the flank both sides of said 1st 
optical fiber 4 and which bent and formed the prevention means 15, as shown in 



drawing 2 and drawing 4 . This bending prevention means 1 5 prevents bending of the 
base 2, in this example of an operation gestalt, as the bending prevention means 15 is 
shown in drawing 4 , forms in the longitudinal direction of the 1st optical fiber 4 the 
wall set up by the bottom at least, and consists of the pars basilaris ossis occipitalis 
16 of the fixed means loading member 5. 

[0082] As shown in drawing 2 , the bending prevention means 15 is formed in all the 
longitudinal direction fields (field in the broken-line frame B of this drawing) of the 
fixed means loading member 5, and the bending prevention means 15 is formed also in 
the flank both sides of the axis section 33 which connects the light-receiving edge 32 
of the laser beam in the laser beam outgoing radiation end face and the 1st optical 
fiber 4 of an end 31 of a laser diode 1, and the flank both sides of the fixed means 6 
located in the side near a laser diode 1. The point of the bending prevention means 15 
is ****(ed) to the arrangement field of the LD bonding area 21 of the laser diode 
loading member 8. 

[0083] As the bending prevention means 15 is the fixed means loading member 5 and 
really formed of the member and is shown in drawing 2 and drawing 3 in this example 
of an operation gestalt The fitting crevices 37a and 37b of said fixed means 6 and 7 
are formed of the wall and the wall 35 for fixed means immobilization which constitute 
the bending prevention means 15, and the fixed means 6 and 7 are in the condition 
which fitted into the corresponding fitting crevices 37a and 37b. Welding 
immobilization is carried out by the 1st laser—welding section 10 at the fixed means 
loading member 5. 

[0084] In addition, in this example of an operation gestalt, in case the fixed means 
loading member 5 is formed, as shown in drawing 3 , the fixed means loading member 5 
which formed in one the wall and the wall 35 for fixed means immobilization which 
constitute the bending prevention means 15 can be obtained by fabricating the fitting 
crevices 37a and 37b of the fixed means 6 and 7, and the insertion section 38 of a 
sleeve 3 in a ********** configuration. 

[0085] A fixed means 6 by which it is located in a side with the 6th description of this 
example of an operation gestalt near a laser diode 1 among the fixed means 6 and 7 is 
formed of the integral part equipped with the pinching section 28 in which the 
both-sides section's pinches the 1st optical fiber 4 from **, as shown in (a) of drawing 
5 , and (b). 

[0086] In addition, as shown in (b) of drawing 5 , when the pinching section 28 was 
formed in the shape of an arm and the configuration of the fixed means 6 rotates the 
1st optical fiber 4 the whole sleeve 3 by using laser-welding section 11a as the 
supporting point, the stress which joins laser-welding section 1 1a is distributed by the 
flow stress of the arm of the pinching section 28, and it can prevent stress 
concentration. 

[0087] A fixed means 7 to fix the edge of a side with the 7th description of this 



example of an operation gestalt far from the laser diode 1 of a sleeve 3 among said 
fixed means 6 and 7 consists of a pair of fixing components 7a and 7b. These fixing 
components 7a and 7b of a pair of are being fixed to the fixed means loading member 
5 of said base 2 where a sleeve 3 is pinched from both sides, and these fixing 
components 7a and 7b are that laser-welding immobilization is carried out with the 
sleeve 3 by said 1st lasei^welding section 11b. 

[0088] In this example of an operation gestalt, the wall 35 for. fixed means 
immobilization of the both sides which insert fixing components 7a and 7b into the 
longitudinal direction of the 1 st optical fiber 4 functions as the guide section prepared 
on the base 2 through a sleeve 3 and spacing, and fixing components 7a and 7b are 
being guided and fixed to the wall 35 for fixed means immobilization. 
[0089] The 8th description of this example of an operation gestalt is that the fixed 
means loading member 5 of the base 2 is projected and formed in the optical fiber 
longitudinal direction from the loading side edge section of the 1 st optical fiber 4 in the 
thermostat module 25. Moreover, said sleeve 3 is being fixed to the fixed means 
loading member 5 projected from the optical fiber loading side edge section in the 
thermostat module 25 in this example of an operation gestalt. 

[0090] The 9th description of this example of an operation gestalt is having formed 
the laser diode 1 of the 1 st optical fiber 4, and about 45 degrees (not shown) of end 
faces of the opposite side aslant to the optical axis of the 1st optical fiber 4. 
[0091] In addition, in this example of an operation gestalt, the laser diode 1 of the 1st 
optical fiber 4 and the end face of the opposite side are made to counter, the monitor 
photodiode 9 is formed, and the monitor photodiode 9 is being fixed to the monitor 
photodiode fixed part 39. The monitor photodiode fixed part 39 is mainly formed with 
the alumina, and the monitor photodiode fixed part 39 is being fixed by solder material 
etc. on the laser diode loading member 8 of the base 2. 

[0092] Moreover, in this example of an operation gestalt, as shown in drawing 7 , said 
laser diode 1 is fixed on a heat sink 22 by the solder material 40 which mainly consists 
of AuSn solder, and the heat sink 22 is being fixed on the laser diode loading member 
8 by the solder material 41 which mainly has AuSn or AuSi. The heat sink 22 is formed 
of highly thermally-conductive materials, such as AIN and a diamond. 
[0093] Moreover, as shown in drawing 1 and drawing 8 , opposite arrangement of the 
2nd optical fiber 13 is carried out through spacing at the other end 30 side of a laser 
diode 1 , and the 2nd optical fiber 1 3 is being fixed to the ferrule 59 by the ferrule 
holder 58 where support immobilization is carried out. 

[0094] As shown in drawing 1 , drawing 2 , and drawing 8 , between the other end 30 of 
said laser diode 1, and said 2nd optical fiber 13, the collimate lens 51 which makes a 
laser beam parallel light is formed in the field of the other end 30 of a laser diode 1 
through spacing, a collimate lens 51 is in the condition by which support immobilization 
was carried out at the lens holder 52, and loading immobilization is carried out on the 



laser diode loading member 8 of the base 2. In addition, in drawing 1 , hatching shows 
the lens-holder loading section 47. 

[0095] An isolator 53 is formed in the laser diode loading member 8 through a 
collimate lens 51 and spacing, and the isolator 53 is being fixed on the laser diode 
loading member 8 through the isolator holder 54. The condenser lens 57 is formed in 
the outgoing radiation side of an isolator 53 through spacing, and the light 
transmission plate 55 is formed between the isolator 53 and the condenser lens 57. 
[0096] A condenser lens 57 condenses the light by which outgoing radiation is carried 
out from a laser diode 1 to the tip side of the 2nd optical fiber 1 3, and the condenser 
lens 57 is being fixed to the lens holder 56. The light transmission plate 55 formed in 
the incidence side of a condenser lens 57 is formed with sapphire glass etc., and has 
the function for the closures of a package 27. Moreover, in this example of an 
operation gestalt, the light transmission plate 55 is aslant arranged to the optical axis 
of a condenser lens 57. 

[0097] In addition, in this example of an operation gestalt, the activity which fixes said 
1st optical fiber 4 to the fixed means loading member 5 of the base 2 is done by [ as 
being the following ]. That is, the both-sides section carries out pinching 
immobilization of the edge of the side near the laser diode 1 of a sleeve 3 from ** with 
the fixed means 6 in the condition of having aligned the 1st optical fiber 4 and laser 
diode 1, first. 

[0098] This alignment is performed by [ as being the following ]. That is, a fixing 
component 6 is arranged to fitting crevice 37a on the fixing component loading 
member 5 of the base 2, and the 1 st optical fiber 4 is arranged between the pinching 
sections 28 (refer to drawing 5 ) of this fixing component 6. In addition, spacing of the 
pinching section 28 and a sleeve 3 is set to about 0-20 micrometers. In the condition, 
the edge of the near sleeve 3 of a side far from a laser diode 1 is grasped for example, 
with an alignment fixture, and a laser diode 1 and the 1st optical fiber 4 are aligned 
using an alignment fixture. In addition, a fixing component 6 presupposes that it is 
movable in the direction of X along the front face of the fixed means loading member 5 
of the base 2 with a sleeve 3 at this time. 

[0099] A fixing component 6 is fixed to the fixed means loading member 5 of the base 
2 by the 1st laser-welding section 10 after said alignment. Then, welding 
immobilization of the sleeve 3 is carried out by 2nd laser-welding section 11a at a 
fixing component 6, and the side near the laser diode 1 of a sleeve 3 is made into the 
condition of having fixed to the fixed means loading member 5. In addition, by fixing a 
fixing component 6 to the fixed means loading member 5 previously, after that, 
whether welding immobilization of the sleeve 3 is carried out at a fixing component 6 
or the reverse process is taken may choose suitably so that a forge fire may be 
improved by alignment. 

[0100] Then, by using the pinching section (here laser-welding section 11a) by the 



fixing component 6 as the supporting point, the alignment migration of the edge of the 
sleeve 3 of a side far from a laser diode 1 is made to carry out in the direction of Y of 
drawing 1 with said alignment fixture, and the 1 st optical fiber 4 and laser diode 1 are 
re-aligned. 

[0101] and the mode guided to the wall 35 for fixed means immobilization of the fixed 
means loading member 5 of the base 2 — fitting crevice 37b — fixing components 7a 
and 7b inserting — the both-sides section of a sleeve 3 — an alligator — it 
arranges calmly. These fixing components 7a and 7b are guided to the wall 35 for fixed 
means immobilization, slide migration is carried out along the front face of the fixed 
means loading member 5 of the base 2, and the both-sides section of a sleeve 3 
adjusts spacing of the fixing components 7a and 7b of **, and the side face of a sleeve 
3 in the direction of X of drawing which carries out an abbreviation rectangular cross 
to the optical axis of a sleeve 3 by this slide migration at 0 - 5 micrometers of 
abbreviation. 

[0102] And after carrying out welding immobilization of the fixing components 7a and 
7b by two or more 1st laser-welding sections 10 at the wall 35 for fixed means 
immobilization, laser-welding immobilization (for example, YAG welding immobilization) 
of the sleeve 3 is carried out to fixing components 7a and 7b by 2nd laser-welding 
section 1 1b. 

[0103] In addition, oscillating a laser beam from a laser diode 1, carrying out incidence 
to the 1st optical fiber 4, and making it spread, as mentioned above, said alignment 
activity carries out alignment migration of the edge of a side far from the laser diode 1 
of a sleeve 3 using an alignment fixture etc., and is performed by making into an 
alignment location the location where the reinforcement of the laser beam which 
spreads the 1 st optical fiber 4 becomes the strongest. 

[0104] Moreover, alignment migration of a sleeve 3, supervising the optical 
on-the-strength detection equipment which detects the luminous intensity by which 
attaches a stepping motor etc. for example, in an alignment fixture, spreads the 1st 
optical fiber 4, and outgoing radiation is carried out People may adjust the movement 
magnitude of the sleeve 3 by the stepping motor, and it may be performed, and said 
both optical on-the-strength detection equipment and driving gears of a stepping 
motor may be connected to a computer, and you may carry out by [ as moving a 
sleeve 3 to an alignment location automatically by computer control ]. 
[0105] The semiconductor laser module of this example of an operation gestalt is 
constituted as mentioned above, the semiconductor laser module of this example of 
an operation gestalt receiving the laser beam by which outgoing radiation was carried 
out from the end 31 side of a laser diode 1 with the 1st optical fiber 4 like the 
conventional example, and returning the light of said setting wavelength to a laser 
diode 1, receives the outgoing radiation light from the other end 30 side of a laser 
diode 1 with the 2nd optical fiber 13, and makes the inside of the 2nd optical fiber 13 



transmit. 

[0106] Moreover, temperature control of the laser diode 1 by the thermostat module 
25 is performed in this example of an operation gestalt as well as the conventional 
example at this time. 

[0107] Since it is fixing to the base 2 with the fixed means 6 and 7 in the two-point 
location which minded [ optical fiber ] spacing where the 1st optical fiber 4 is 
supported to a sleeve 3 according to this example of an operation gestalt, on the base 
2, alignment immobilization of the 1st optical fiber 4 can be appropriately carried out 
to a laser diode 1, and a location gap of the 1st optical fiber 4 can be controlled. 
[0108] According to this example of an operation gestalt, moreover, the laser diode 
loading member 8 of the base 2 in contact with the base side plate member 17 of the 
thermostat module 25 Since it forms according to the quality of the material (CuW10 
which in other words has the coefficient of linear expansion between covar and 
aluminum 203) which has a coefficient of linear expansion within the limits between 
the coefficient of linear expansion of the fixed means loading member 5 and the 
coefficient of linear expansion of the base side plate material 1 7 of the thermostat 
module 25 which are prepared in the bottom Compared with the case where contact 
directly and the base 2 formed by covar like the conventional example is formed on 
the base side plate material 17 which consists of aluminum 203, bending of the base 2 
produced by the operating environment temperature change can be eased. 
[0109] Therefore, according to this example of an operation gestalt, the optical 
coupling degradation of the laser diode 1 and the 1st optical fiber 4 resulting from an 
operating environment temperature change can be controlled. 

[01 10] And CuW10 which forms the laser diode loading member 8 has the good heat 
conductivity, and since it has the heat conductivity about 10 times the heat 
conductivity of covar, since the heat generated with the laser diode 1 is efficiently 
told to the thermostat module 25 side through, a heat sink 22 and the laser diode 
loading member 8, it can cool a laser diode 1 efficiently with the thermostat module 25 
in this example of an operation gestalt. 

[0111] Therefore, according to this example of an operation gestalt, power 
consumption of a laser diode 1 and the thermostat module 25 can be made small, it 
can consider as the small semiconductor laser module of power consumption, and the 
amount of bending of the thermostat module 25 can be made small. 
[01 12] Moreover, according to this example of an operation gestalt, since coefficient 
of linear expansion of the laser diode loading member 8 and the bottom plate 26 of a 
package 27 is made the same, when the operating environment temperature change of 
a semiconductor laser module arises, the same stress as the vertical both sides of the 
thermostat module 25 is added, and bending of the thermostat module 25 is offset. 
Therefore, according to this example of an operation gestalt, the optical coupling 
degradation of the laser diode 1 and the 1st optical fiber 4 resulting from an operating 



environment temperature change can be controlled much more efficiently. 
[0113] Furthermore, the 1st laser-welding section 10 which comes to carry out laser 
welding of the fixed means loading member 5 and the fixed means 6 and 7 of the base 
2 according to this example of an operation gestalt, The 2nd laser-welding section 1 1 
which comes to carry out laser welding of the fixed means 6 and 7 and the sleeve 3 
the package bottom plate 26 — receiving — the height of a perpendicular direction — 
abbreviation, since it is formed in the same height Even if bending of the base 2 arises 
somewhat, a sleeve 3 cannot carry out the location gap of the 1st laser-welding 
section 10 greatly at the supporting point by this bending, therefore decline in the 
optical coupling effectiveness of a laser diode 1 and an optical fiber 2 can be 
controlled further more much more efficiently. 

[0114] Furthermore, since a bending prevention means 15 to prevent bending of the 
base 2 along with the longitudinal direction of an optical fiber 4 to the fixed means 
loading member 5 of the base 2 is established according to this example of an 
operation gestalt, the bending which met the optical fiber longitudinal direction of the 
base 2 with the bending prevention means 15 can be controlled. 

[01 15] Especially the light by which outgoing radiation is carried out from a laser diode 
1 in the semiconductor laser module of this example of an operation gestalt Since 
incidence is carried out to the 1st optical fiber 4 from the tip side of the 1st optical 
fiber 4 It is very important to control the location gap with a laser diode 1 and the 
laser beam light-receiving edge 32 of the 1st optical fiber 4 on the occasion of the 
optical coupling of a laser diode 1 and the 1st optical fiber 4. Therefore, it is very 
important to control bending of the base 2 in the above-mentioned axis section 33. 
[0116] Moreover, similarly, if the fixed position of the sleeve 3 by the fixed means 6 
near a laser diode 1 shifts, compared with the case where the fixed position of the 
sleeve 3 by the fixed means 7 further than the fixed means 6 from a laser diode 1 
shifts, for example, it is very important, since the optical coupling degradation of a 
laser diode 1 and the 1st optical fiber 4 is large to control bending of the base 2 in the 
arrangement field of the fixed means 6. 

[0117] Then, the flank both sides of the axis section 33 which connects the 
light-receiving edge 32 of a laser beam [ in / for the bending prevention means 1 5 / 
the end 31 of a laser diode 1, and the 1st optical fiber 4 ] with this example of an 
operation gestalt, It has prepared in the field in alignment with the optical fiber 
longitudinal direction of the fixed means loading member 5 containing the flank both 
sides of the fixed means 6 located in the side near a laser diode 1 . By that cause 
Since bending of the base 2 in the arrangement field of the above-mentioned axis 
section 33 and the fixed means 6 can be controlled, Bending of the base 2 according 
to the operating environment temperature change of a semiconductor laser module 
can be controlled effectively, and the optical coupling degradation of a laser diode 1 
and the 1 st optical fiber 4 can be controlled very efficiently. 



[0118] Furthermore, in this example of an operation gestalt, the wall set up by the 
bottom at least in the bending prevention means 15 from the pars basilaris ossis 
occipitalis 16 of the fixed means loading member 5 should be formed in the longitudinal 
direction of the 1st optical fiber 4. Since the bending prevention means 15 was the 
fixed means loading member 5 and really formed by the member Without the fixed 
means loading.member 5 and another components constituting the bending prevention 
means 1 5, bending like [ when pasting these up ], and the fall on the strength by 
connection between the prevention means 15 and the fixed means loading member 5 
arising The bending prevention means 15 can be considered as an easy configuration, 
and, moreover, bending of the base 2 can be controlled effectively. 
[0119] According to this example of an operation gestalt, furthermore, the fixed 
means 6 which carries out support immobilization of the 1st optical fiber 4 by the side 
near a laser diode 1 Since it formed by the integral part equipped with the pinching 
section 28 in which the both-sides section pinches the 1st optical fiber 4 from ** 
Since there is the connection section 49 which the 1st optical fiber 4 sets the both 
sides of the pinching section 28 caudad, and connects them compared with the case 
where the fixed means 6 is used as the fixing component which supports the 1st 
optical fiber 4 every [ single-sided ] like the fixed means 7, bending of the base 2 of 
drawing 2 and the direction of X of drawing 5 can be controlled. Therefore, according 
to this example of an operation gestalt, the optical coupling degradation of a laser 
diode 1 and the 1st optical fiber 4 can be controlled further more much more 
efficiently. 

[0120] According to this example of an operation gestalt, furthermore, a fixed means 7 
to fix the edge of a side far from a laser diode 1 By using the sleeve 3 as a pair of 
fixing components 7a and 7b fixed to said base 2 in the condition of having inserted 
from both sides, and carrying out alignment immobilization of the 1st optical fiber 4 to 
a laser diode 1 using said fixed approach He lessens ferrule movement magnitude at 
the time of YAG welding with fixing components 7a and 7b and a sleeve 3, and is trying 
for there to be almost no gap of a sleeve 3 at the time of immobilization by the fixing 
components 7a and 7b of a sleeve 3. 

[0121] Therefore, according to this example of an operation gestalt, the alignment 
activity accompanying semiconductor laser module production can be done correctly, 
and the working hours can be shortened very much, and cost can also make only the 
part cheap. 

[0122] Furthermore, since the fixed means loading member 5 of the base 2 is 
projected and formed in the optical fiber longitudinal direction from the optical fiber 
loading side edge section in the thermostat module 25 according to this example of an 
operation gestalt the part (a part for a lobe) which does not touch the thermostat 
module 25 is not influenced by the thermostat module 25 of bending. 
[0123] And in this example of an operation gestalt, since it is fixed to the fixed means 



loading member 5 projected from the edge of the thermostat module 25, a sleeve 3 
stops very easily being influenced of bending [ a sleeve 3 ] of the thermostat module 
25, and can control further more much more efficiently the optical coupling 
degradation of a laser diode 1 and the 1st optical fiber 4. 

[0124] Furthermore, according to this example of an operation gestalt, the fixed 
means loading member 5 is formed by covar, the 1st optical fiber 4 and coefficient of 
linear expansion of covar are almost the same, and since it moreover excels in 
laser-welding nature, it can control, and laser-welding workability with a sleeve 3 is 
also good, and it can use to have a bad influence on the 1st optical fiber 4 by the 
difference in coefficient of linear expansion with the 1st optical fiber 4 as the 
semiconductor laser module which is easy to manufacture. 

[0125] According to this example of an operation gestalt, . like the conventional 
example with furthermore, the 1st optical fiber 4 prepared in the opposite side the 
optical transmission side by the 2nd optical fiber 13 Since it is considering as the 
configuration which returns the laser beam of a laser diode 1 to a laser diode 1 
Distance of the tip (laser beam light-receiving edge 32) of the 1st optical fiber 4 and 
the end 31 of a laser diode 1 can be shortened very much, and a noise can consider as 
a small semiconductor laser module with good wavelength stability. 
[0126] Furthermore, according to this example of an operation gestalt, since the laser 
diode 1 of the 1 st optical fiber 4 and the end face of the opposite side were aslant 
formed to the optical axis of the 1st optical fiber 4, it can control that the light 
reflected by the laser diode 1 of the 1st optical fiber 4 and the end face of the 
opposite side returns to a laser diode 1 side, and the output from a laser diode 1 can 
be stabilized. 

[0127] Furthermore, in this example of an operation gestalt, since the isolator 53 is 
formed between the collimate lens 51 and the condenser lens 57, it can control 
certainly that a laser beam returns from the 2nd optical fiber 13 side to a laser diode 1, 
and the output of a semiconductor laser module can be stabilized. 
[0128] Furthermore, since the light transmission plate 55 formed in incidence one end 
of the 2nd optical fiber 2 is aslant arranged to the optical axis of a condenser lens 57, 
it can control that the laser beam reflected with the light transmission plate 55 
returns to a laser diode 1, and can stabilize the output of a semiconductor laser 
module further. 

[01 29] As mentioned above, this example of an operation gestalt cannot be based on 
an operating environment temperature change, but can carry out optical coupling of a 
laser diode 1 and the 1st optical fiber 4 with high degree of accuracy, and its noise is 
small and is made as for it to a reliable semiconductor laser module with good 
wavelength stability in high power. Therefore, if the Raman amplifier is constituted by 
making the semiconductor laser module of this example of an operation gestalt into 
the excitation light source, this Raman amplifier can be used as the outstanding 



Raman amplifier which was suitable as an object for wavelength multiplex transmission. 
[0130] The important section configuration of the example of the 2nd operation 
gestalt of the semiconductor laser module concerning this invention omits a package 
27 in drawing 9 in part, and is shown to it by the perspective view. The example of a 
**** 2 operation gestalt is constituted almost like the above-mentioned example of 
the 1st operation gestalt, and the characteristic thing which the example of a **** 2 
operation gestalt differs from the above-mentioned example of the 1st operation 
gestalt is having considered as the configuration which the thermostat module's 25 is 
formed [ configuration ] in laser beam shaft orientations for a long time rather than 
the above-mentioned example of the 1st operation gestalt, and does not make the 
laser diode 1 of the base 2, and the end face of the opposite side project from the 
thermostat module 25. 

[0131] By this configuration, the semiconductor laser module of the example of a **** 
2 operation gestalt is contacting the whole inferior surface of tongue of the laser 
diode loading member 8 of the base 2 to the base side plate material 17 of the 
thermostat module 25. 

[0132] Although the example of a **** 2 operation gestalt is constituted as 
mentioned above and the semiconductor laser module of the example of a **** 2 
operation gestalt is contacting the whole inferior surface of tongue of the laser diode 
loading member 8 of the base 2 to the thermostat module 25, since other 
configurations are the same as that of the above-mentioned example of the 1st 
operation gestalt, the example of a **** 2 operation gestalt can also do so the almost 
same effectiveness as the above-mentioned example of the 1st operation gestalt. 
[0133] The fixed configuration of the 1st optical fiber 4 in the example of the 3rd 
operation gestalt of the semiconductor laser module concerning this invention is 
shown to drawing 10 by the perspective view, and the top view of this fixed 
configuration is shown in drawing 10 . Moreover, the configuration of the base 2 in the 
example of a **** 3 operation gestalt is shown to drawing 1 1 by the exploded view. 
[0134] The example of a **** 3 operation gestalt is constituted almost like the 
above-mentioned example of the 1st operation gestalt, and the characteristic thing 
which the example of a **** 3 operation gestalt differs from the above-mentioned 
example of the 1st operation gestalt is having considered as the configuration which 
shows the configurations of the fixed means loading member 5 which constitutes the 
base 2, and the laser diode loading member 8 to drawing 9 - drawing 1 1 . 
[0135] Namely, in the example of a **** 3 operation gestalt, the bending prevention 
means 15 is formed by both the fixed means loading member 5 and the laser diode 
loading member 8. The flank both sides of the axis section 33 which connects the end 
31 of a laser diode 1, and the light-receiving edge 32 of the laser beam in the 1st 
optical fiber 4, The member the laser diode loading member 8 and really constitutes 
the bending prevention means 15 formed in the flank both sides of the fixed means 6 



located in the side near a laser diode 1 . 

[0136] In addition, in the above-mentioned example of the 1st and 2nd operation 
gestalt, although it formed the 1st three laser-welding sections 10 at a time at least in 
each fixed part of the fixed means loading member 5 and the fixed means 6 and 7, in 
the example of a **** 3 operation gestalt, it has prepared them two places at a time 
at least in the fixed part of each above. Thus, in the semiconductor laser module of 
this invention, especially the number of the laser-welding sections 10 that can be set 
at least to each above-mentioned fixed part is not limited, and is set up suitably. 
[0137] The example of a **** 3 operation gestalt is constituted as mentioned above, 
and can do so the effectiveness as the above-mentioned example of the 1 st operation 
gestalt that the example of a **** 3 operation gestalt is also almost the same. 
[0138] In addition, this invention is not limited to the above-mentioned example of an 
operation gestalt, and can take the mode of various operations. For example, although 
considered as the configuration containing the flank both sides of the axis section 33 
which connects the light-receiving edge 32 of a laser beam [ in / for the bending 
prevention means 15 / the end 31 of a laser diode 1, and the 1st optical fiber 4 ], and 
the flank both sides of the fixed means 6 located in the side near a laser diode 1 in 
each above-mentioned example of an operation gestalt What is necessary is just to 
consider the bending prevention means 1 5 as the configuration of flank one side which 
is prepared along with a part of optical fiber longitudinal direction at least, and 
prevents bending of said base 2, even if there are few 1st optical fibers 4. 
[0139] In addition, if the bending prevention means 15 is formed in flank one side of 
the above-mentioned axis section 33 at least, since it can control bending of the base 
2 in the axis section 33 and the optical coupling degradation of the laser diode 1 and 
the 1st optical fiber 4 by bending of the base 2 can be controlled efficiently, it is 
desirable to form the bending prevention means 15 in flank one side of the 
above-mentioned axis section 33 at least. 

[0140] Moreover, the inside of the fixed means (each above-mentioned example of an 
operation gestalt fixed means 6 and 7) of the mode which supports the 1 st optical 
fiber 4 in the location which minded [ of the 1st optical fiber 4 ] spacing mutually, If it 
bends in flank one side of a fixed means located in the side nearest to a laser diode 1 
at least and the prevention means 15 is established, since a gap of the support 
location of the side near the laser diode 1 of the 1st optical fiber 4 can be controlled 
Since the optical coupling degradation of the laser diode 1 and the 1st optical fiber 4 
by bending of the base 2 can be controlled efficiently, it is desirable to form the 
bending prevention means 15 in flank one side of a fixed means located in the side 
nearest to a laser diode 1. 

[0141] Furthermore, although the bending prevention means 15 was formed in the 
optical fiber longitudinal direction and constituted the wall set up by the bottom in the 
above-mentioned example of the 1st operation gestalt from a pars basilaris ossis 



occipitalis 16 of the fixed means loading member 8, especially the configuration of the 
bending prevention means 15 is not limited, is set up suitably, may carry out the 
adhesion immobilization of cylindrical or the square-bar-like bending prevention 
means 15 at a fixed means loading member 5, for example, may prepare. 
[0142] Furthermore, although the base 2 was considered as the configuration which 
has the fixed means loading member 5 and the laser diode loading member 8 in each 
above-mentioned example of an operation gestalt, especially the configuration of the 
base 2 is not limited, and is set up suitably, and you may form by one member in which 
the fixed means loading section in which the base 2 carries the fixed means 6 and 7 
was formed. 

[0143] Even in this case, compared with the conventional example, alignment 
immobilization of the 1 st optical fiber 4 can be appropriately carried out to a laser 
diode 1 with the fixed means 6 and 7 by fixing the 1st optical fiber 4 in the two-point 
location which minded [ that ] spacing. 

[0144] Moreover, even if it forms the base 2 as mentioned above by one member 
which has the above-mentioned fixed means loading section The 1st laser-welding 
section 10 which comes to carry out laser welding of the above-mentioned fixed 
means loading section and the fixed means 6 and 7, the 2nd laser-welding section 1 1 
which comes to carry out laser welding of the fixed means 6 and the sleeve 3 — the 
package bottom plate 26 — receiving — the height of a perpendicular direction — 
abbreviation, if it is made to become the same height A location gap of the sleeve 3 
produced when the base 2 bends can be made small compared with the conventional - 
semiconductor laser module, and the optical coupling degradation of a laser diode 1 
and the 1 st optical fiber 4 can be controlled. 

[0145] Furthermore, although the 1st optical fiber 4 was considered as the 
configuration which has the point globular form fiber lens 14 in each above-mentioned 
example of an operation gestalt, especially the configuration of the fiber lens 14 of the 
1st optical fiber 4 is not limited, and is set up suitably. As shown in drawing 14 , the 
fiber lens 14 is good also as an anamorphic (rotation asymmetry) lens of a wedge 
action die, and good also as anamorphic lenses other than a wedge action die. In 
addition, in this drawing, 14a shows a ridgeline. 

[0146] Furthermore, although the fiber lens 14 was formed and optical coupling of the 
1st optical fiber 4 and laser diode 1 was carried out to the tip side of the 1st optical 
fiber 4 in each above-mentioned example of an operation gestalt, the configuration 
which establishes the same lens system as a collimate lens 51 or a condenser lens 56 
between the 1st optical fiber 4 and a laser diode 1, and carries out optical coupling of 
the 1st optical fiber 4 and laser diode 1 is also possible. 

[0147] Furthermore, in each above-mentioned example of an operation gestalt, 
although the collimate lens 51, the isolator 53, and the condenser lens 57 were formed 
between the 2nd optical fiber 13 and the other end 30 side of a laser diode 1, a 



collimate lens 51 and an isolator 53 may form the fiber lens 23 in the tip side of the 
2nd optical fiber 13, for example, as shown in drawing 1 5 instead of also being able to 
omit and forming a condenser lens 57. It is good also as an anamorphic lens as shows 
the fiber lens 23 in this drawing also in this case, and good also as a fiber lens of a 
cone configuration like the fiber lens 14 of the 1st optical fiber 4 of each 
above-mentioned example of an operation gestalt 

[0148] Furthermore, the fixed means loading member 5 may be made to project rather 
than the laser diode loading member 8, as it is shown, for example in drawing 13 , 
although the laser diode loading member 8 was made to project to a laser diode 1 and 
the opposite side rather than the holddown-member loading member 5 in the example 
of above-mentioned each operation gestalt it prepared and the monitor photodiode 9 
and the monitor photodiode fixed part 39 were formed in this protrusion field, it may 
form, and the monitor photodiode fixed part 39 may prepare separately from the base 
2. 

[0149] If the fixed means loading member 5 is made to project rather than the laser 
diode loading member 8 and is formed, the fixed means 6 and 7 carried in a part for 
this lobe, a sleeve 3, and the 1st optical fiber 4 can control being influenced by the 
laser diode loading member 8 of bending, and can control further more much more 
efficiently the optical coupling degradation of a laser diode 1 and the 1 st optical fiber 4. 
[0150] In addition, since the bond strength to the laser diode loading member 8 runs 
short and adhesion may separate when this lobe receives vibration if the protrusion 
length L of the fixed means loading member 5 is too long, it is desirable to be referred 
to as L<=5mm. 

[0151] Moreover, if the reinforcement section 20 is formed in the lower part side of a 
fixed means 6 by which it is located in the side nearest to a laser diode 1 as shown in 
drawing 13 when making the fixed means loading member 5 project rather than the 
laser diode loading member 8 and forming it, vibration of the direction of Y of drawing 
of the fixed means loading member 5 can be controlled. 

[0152] That is, if the above-mentioned reinforcement section 20 is formed in a laser 
diode 1 , even if vibration of said direction of Y will be added to the fixed means loading 
member 5, the laser diode loading member 8 can make the supporting point of this 
vibration the side further than the fixed means 6 from a laser diode 1 , and can control 
the optical coupling degradation of a laser diode 1 and the 1st optical fiber 4. 
[0153] Moreover, since the large touch area of the laser diode loading member 8 and 
the fixed means loading member 5 can be taken by forming the above-mentioned 
reinforcement section 20 and forming the laser diode loading member 8 in the 
longitudinal direction of the 1 st optical fiber 4 for a long time, both are firmly fixable 
mechanically. In addition, since the inferior surface of tongue of said reinforcement 
section 20 does not touch the thermostat module 25, it is not influenced of bending 
[ the reinforcement section 20 ] of the thermostat module 25. 



[0154] Moreover, especially the configuration of the reinforcement section 20 is good 
also as a rectangular parallelepiped configuration, as it is not limited, and is set up 
suitably and it is shown in drawing 1 3 , and it is good also as a configuration which has 
a taper side as shown in the slash A of this drawing. In addition, since there is an 
advantage by forming the reinforcement section 20 as mentioned above although the 
reinforcement section 20 is also omissible when making the fixed means loading 
member 5 project rather than the laser diode loading member 8 and forming it. it is 
desirable to form the reinforcement section 20. 

[0155] Furthermore, although a fixed means 6 by which it was located in the side 
nearest to a laser diode 1 was formed in each above-mentioned example of an 
operation gestalt by the integral part equipped with the pinching section 28 as shown 
in drawing 5 , especially the configuration of the fixed means 6 is not limited and is set 
up suitably. However, if the fixed means 6 is constituted like each above-mentioned 
example of an operation gestalt, bending of the direction of X of the base 2 can be 
controlled. 

[0156] Furthermore, although coefficient of linear expansion was made the same in 
the above-mentioned example of an operation gestalt by making the laser diode 
loading member 8 and the bottom plate 26 of a package 27 into the same quality of the 
material, it is good also as a thing of the quality of the material which is different if the 
coefficient of linear expansion of the laser diode loading member 8 and the bottom 
plate 26 of a package 27 is abbreviation identitas. Moreover, although it is desirable 
that it is abbreviation identitas as for the coefficient of linear expansion of the laser 
diode loading member 8 and the bottom plate 26 of a package 27, it is good also as a 
mutually different thing. 

[0157] Furthermore, although the lead terminal 60 was projected and formed outside 
from the side attachment wall of a package 27 in the above-mentioned example of an 
operation gestalt, you may turn the **** formation of the lead terminal 60 down from 
the side attachment wall of a package 27, and the arrangement gestalt of a lead 
terminal 60, a configuration, the configuration of a package 27, etc. are set up suitably. 
[0158] Furthermore, although the above-mentioned example described the example 
which applies the semiconductor laser module of each example of an operation gestalt 
to the Raman amplifier, the semiconductor laser module of this invention is variously 
applied only as the excitation light source for the Raman amplifier as objects for 
optical communication, such as the excitation light sources, the signal light light 
sources, etc. of amplifier other than the Raman amplifier. 
[0159] 

[Effect of the Invention] According to the 1st and the semiconductor laser module of 
the 2nd invention, a laser diode is arranged on the base. The 1st optical fiber of a 
configuration of returning the light of setting wavelength from the end side of this 
laser diode to said laser diode among the light by which outgoing radiation is carried 



out Since it fixes to the base with a fixed means in two or more point location which 
minded [ optical fiber ] spacing in the condition of having supported to the optical fiber 
support means Alignment immobilization of the 1 st optical fiber can be appropriately 
carried out to a laser diode, and a location gap of the 1st optical fiber can be 
controlled. 

[0160] Therefore, optical coupling effectiveness of the 1st optical fiber and a laser 
diode can be made good, and the output of a semiconductor laser module can be 
stabilized. 

[0161] Moreover, according to the semiconductor laser module of the 2nd invention, 
since it forms by the integral part equipped with the pinching section in which the 
both-sides section pinches an optical fiber for the fixed means which carries out 
support immobilization of the optical fiber by the side nearest to a laser diode from **, 
bending of the horizontal base which crosses the fixing component which supports an 
optical fiber every [ single-sided ] at an optical fiber longitudinal direction compared 
with a case can be controlled, and the optical coupling degradation of a laser diode 
and an optical fiber can be controlled. 

[0162] According to the semiconductor laser module of the 3rd invention, furthermore, 
the base It forms on a thermostat module by the laser diode loading member by which 
contact arrangement is carried out, and the fixed means loading member of the top. 
Since a laser diode loading member is formed according to the quality of the material 
which has a coefficient of linear expansion within the limits between the coefficient of 
linear expansion of a fixed means loading member, and the coefficient of linear 
expansion of the base side plate material of a thermostat module It compares, when 
contacting and preparing the base where base side plate material differs from 
coefficient of linear expansion greatly like the conventional example on a thermostat 
module. Bending of the base produced by the temperature change can be eased, and 
the optical coupling degradation of the laser diode and the 1st optical fiber resulting 
from an operating environment temperature change can be controlled. 
[0163] According to the semiconductor laser module of the 4th invention, furthermore, 
the base Since it forms on a thermostat module by the laser diode loading member by 
which contact arrangement is carried out, and the fixed means loading member of the 
top and coefficient of linear expansion of a laser diode loading member and the bottom 
plate of a package is made into abbreviation identitas When the temperature change 
of a semiconductor laser module arises, the same stress as the vertical both sides of 
a thermostat module is added, bending of a thermostat module is offset, and the 
optical coupling degradation of the laser diode and the 1st optical fiber resulting from 
an operating environment temperature change can be controlled. 
[0164] Furthermore, the 1st laser-welding section which comes to carry out laser 
welding of the fixed means loading section of the base, and the fixed means of an 
optical fiber support means according to the semiconductor laser module of the 5th 



invention, The 2nd laser-welding section which comes to carry out laser welding of a 
fixed means and the optical fiber support means a package bottom plate — receiving 
the height of a perpendicular direction — abbreviation, even if bending of the base 
arises somewhat since it forms in the same height An optical fiber support means 
cannot carry out a location gap greatly by this bending, therefore decline in the optical 
coupling effectiveness of a laser diode and the 1st optical fiber can be controlled. 
[0165] According to the semiconductor laser module of the 6th invention, furthermore, 
the fixed means of the above 3rd thru/or the 5th invention Since it considers as two 
or more fixed means to fix in the location which minded [ optical fiber ] spacing based 
on the 1st optical fiber Alignment immobilization at the base of the 1st optical fiber 
can be performed appropriately, decline in the optical coupling effectiveness of the 
laser diode and the 1st optical fiber which originated in the temperature of a 
semiconductor laser module like the above can be controlled further, and the stable 
output can be obtained. 

[0166] furthermore — according to the semiconductor laser module of the 7th 
invention — the optical fiber flank of the base — since a bending prevention means to 
prevent bending of the base is formed in one side along with a part of longitudinal 
direction [ at least ] of an optical fiber even if few, the bending which met the optical 
fiber longitudinal direction of the base with the bending prevention means can be 
controlled. 

[0167] furthermore, the flank of the axis section which connects the light-receiving 
edge of the laser beam in the outgoing radiation end face and optical fiber of the laser 
beam [ means / said / bending prevention ] by the side of the end of a laser diode 
according to the semiconductor laser module of the 8th invention — since it prepares 
in one side even if few, bending of the base in the above-mentioned axis section can 
be controlled, and decline in the optical coupling effectiveness of a laser diode and an 
optical fiber can be controlled efficiently. 

[0168] According to the semiconductor laser module of the 9th invention, furthermore, 
said bending prevention means the flank of a fixed means located in the side nearest 
to a laser diode, since it prepares in the field in alignment with the optical fiber 
longitudinal direction of the fixed means loading member containing one side even if 
few Bending of the base in the arrangement field of the fixed means which is the 
easiest to affect the optical coupling degradation of a laser diode and an optical fiber 
can be controlled, and decline in the optical coupling effectiveness of a laser diode 
and an optical fiber can be controlled efficiently. 

[0169] Furthermore, since a bending prevention means is a fixed means loading 
member and really formed by the member according to the semiconductor laser 
module of the 10th invention Can avoid the fall on the strength by connection with the 
bending prevention means and fixed means loading member like [ in case a fixed 
means loading member and another components constitute a bending prevention 



means ], and bending of the base is efficiently prevented with a bending prevention 
means. Decline in the optical coupling effectiveness of a laser diode and an optical 
fiber can be controlled efficiently. 

[0170] Furthermore, since the wall set up by the bottom at least from the pars 
basilaris ossis occipitalis of a fixed means loading member in the bending prevention 
means should be formed in the optical fiber longitudinal direction according to the 
semiconductor laser module of the 1 1th invention, it is an easy configuration about a 
bending prevention means, and, moreover, can consider as the means which can 
control bending of the base effectively. 

[0171] According to the semiconductor laser module of the 12th invention, 
furthermore, a fixed means loading member or the fixed means loading section, Since 
at least one of a fixed means and the bending prevention means is formed with a 
Fe-nickel-Co alloy An optical fiber and coefficient of linear expansion are comparable, 
can manufacture a semiconductor laser module with sufficient workability using the 
Fe-nickel-Co alloy which is moreover excellent in laser-welding nature, and It can 
control having a bad influence on an optical fiber by the difference in coefficient of 
linear expansion with the optical fiber of a fixed means loading member, the fixed 
means loading section, or a bending prevention means. 

[0172] Furthermore, it considers as the configuration which fixes the edge of the side 
near [ according to the 13th and the semiconductor laser module of invention of 14 ] 
the laser diode of the optical fiber support means which supports the 1st optical fiber, 
and the edge of a side far from a laser diode with a fixed means. Since the alignment 
immobilization of the 1st optical fiber and laser diode can be exactly carried out for a 
short time by carrying out the fixed configuration of the edge of a side far from the 
laser diode of an optical fiber support means to a characteristic configuration, it can 
consider as a semiconductor laser module easily producible in a short time. 
[0173] Especially the 14th invention can perform alignment immobilization of the 1st 
optical fiber much more exactly by fixing with the fixing component to which the edge 
of a side far from the laser diode of an optical fiber support means was guided by the 
guide section. 

[0174] Moreover, according to the 13th and the semiconductor laser module of 
invention of 14, the edge of the side near the laser diode of the optical fiber support 
means which supports the 1st optical fiber, and the edge of a side far from a laser 
diode are fixed with a fixed means (that is). By what the 1st optical fiber is fixed for in 
the two-point location which minded [ the ] spacing, a location gap of the 1st optical 
fiber can be controlled like the above 1st, the 2nd, and the semiconductor laser 
module of the 6th invention. 

[0175] Furthermore, since the base is projected and established in the optical fiber 
longitudinal direction from the optical fiber loading side edge section in a thermostat 
module according to the semiconductor laser module of the 15th invention By being 



able to control being influenced of bending [ the part (a part for the lobe of the base) 
which does not touch a thermostat module ] of a thermostat module, for example, 
carrying the fixed means of an optical fiber in this part Decline in the optical coupling 
effectiveness of a laser diode and an optical fiber can be controlled efficiently. 
[0176] Furthermore, since the fixed means loading member of the base is projected 
and prepared in the optical fiber longitudinal direction rather than the optical fiber 
loading side edge section in a laser diode loading member according to the 
semiconductor laser module of the 16th invention, the optical coupling degradation of 
a laser diode and an optical fiber can be efficiently controlled by being able to control 
being influenced by the laser diode loading member by the amount of this lobe of 
bending, for example, carrying the fixed means of an optical fiber in a part for this lobe. 
[0177] Furthermore, since the laser diode loading member of the base has the 
reinforcement section formed in the lower part side of a fixed means by which it is 
located in the side near a laser diode according to the semiconductor laser module of 
the 17th invention For example, even if vibration of a perpendicular direction is added 
to a fixed means loading member to a package bottom plate The supporting point of 
this vibration can be made into the side further than the above-mentioned fixed 
means from a laser diode. The optical coupling degradation of a laser diode and an 
optical fiber can be controlled, and the reinforcement section can control being 
influenced by the thermostat module of bending by not contacting a thermostat 
module in the inferior surface of tongue of said reinforcement section. 
[0178] Furthermore, according to the semiconductor laser module of the 18th 
invention, since it can control that the reflected light reflected by the 
above-mentioned end face by forming aslant the laser diode of the 1st optical fiber 
and the end face of the opposite side to the optical axis of said 1st optical fiber 
returns to a laser diode side, it can be used as the semiconductor laser module whose 
output was stable. 

[0179] Furthermore, according to the semiconductor laser module of the 19th 
invention, it can consider as the semiconductor laser module which can carry out 
optical coupling of a laser diode and the 2nd optical fiber good by preparing the 
condenser lens which condenses the light by which outgoing radiation is carried out 
from said laser diode to the tip side of the 2nd optical fiber between the laser diode 
end faces which counter the 2nd optical fiber and this 2nd optical fiber. 
[0180] Furthermore, according to the semiconductor laser module of the 20th 
invention, it can consider as the semiconductor laser module which can carry out 
optical coupling of a laser diode and the 2nd optical fiber to fitness further by 
preparing a collimate lens between the 2nd optical fiber and a condenser lens. 
[0181] Furthermore, according to the semiconductor laser module of the 21st 
invention, by preparing a collimate lens between the laser diode end faces and 
condenser lenses which counter the 2nd optical fiber, and forming an isolator between 



this collimate lens and said condenser lens, it can control certainly that the reflected 
light from a 2nd optical fiber side returns to a laser diode side, and it can be used as 
the semiconductor laser module whose output was stable. 

[0182] Furthermore, according to the semiconductor laser module of the 22nd 
invention, by forming a light transmission plate in the incidence side of a condenser 
lens, and arranging this light transmission plate aslant to the optical axis of said 
condenser lens, it can control that the reflected light from a condenser lens side 
returns to a laser diode side, and it can be used as the semiconductor laser module 
whose output was stable. 

[0183] Furthermore, according to the semiconductor laser module of the 23rd 
invention, it can consider as the semiconductor laser module which can carry out 
optical coupling of a laser diode and the 2nd optical fiber good by forming a fiber lens 
in the tip side of the 2nd optical fiber, and carrying out opposite arrangement of the 
laser beam outgoing radiation end face of a laser diode the tip side of this fiber lens. 
[0184] Furthermore, according to the Raman amplifier of the 24th invention, it can 
consider as the suitable Raman amplifier for the wavelength multiplex transmission 
which has the excitation light source with good wavelength stability by high power by 
using the semiconductor laser module of this invention which does so the 
effectiveness which was excellent the account of a top as the excitation light source. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the important section block diagram showing the example of the 1st 
operation gestalt of the semiconductor laser module concerning this invention. 
[Drawing 2] It is the top view showing the base circumference important section 
configuration of the semiconductor laser module of the above-mentioned example of 
an operation gestalt. 

[Drawing 3] It is the explanatory view showing the configuration of the base in the 
above-mentioned example of an operation gestalt with an exploded view. 
[Drawing 4] It is the A-A sectional view of drawing 3 . 

[Drawing 5] It is the explanatory view showing the strabism configuration of the fixed 
means formed in the above-mentioned example of an operation gestalt. 
[Drawing 6] It is the explanatory view showing the fiber lens of the 1st optical fiber 
prepared in the above-mentioned example of an operation gestalt, and its 
circumference configuration. 

[Drawing 7] It is the strabism explanatory view showing the arrangement field of the 
laser diode in the above-mentioned example of an operation gestalt. 



[Drawing 8] It is the explanatory view simplifying and showing the cross-section 
configuration by the side of the arrangement section of the 2nd optical fiber in the 
above-mentioned example of an operation gestalt 

[Drawing 9] It is the perspective view in which omitting a package partially and 

showing the- important section configuration of the example of the 2nd operation 

gestalt of the semiconductor laser module concerning this invention. 

[Drawing 10] It is the perspective view showing the fixed configuration of a laser diode 

and the 1st optical fiber in the example of the 3rd operation gestalt of the 

semiconductor laser module concerning this invention. 

[Drawing 1 1] It is the top view of drawing 1 0 . 

[Drawing 12] It is the explanatory view showing the configuration of the base in the 
above-mentioned example of the 3rd operation gestalt with an exploded view. 
[Drawing 1 3] It is the perspective view showing the base circumference configuration 
in other examples of an operation gestalt of the semiconductor laser module 
concerning this invention. 

[Drawing 14] It is the explanatory view of the fiber lens configuration of the 1st optical 
fiber in other examples of an operation gestalt of the semiconductor laser module 
concerning this invention. 

[Drawing 1 5] It is the explanatory view of the 2nd optical fiber in other examples of an 
operation gestalt of the semiconductor laser module concerning this invention. 
[Drawing 16] It is the cross-section explanatory view showing a conventional 
semiconductor laser module example. 

[Drawing 17] It is the explanatory view showing the configuration (a) of a Peltier 
device, and the trouble (b) of the semiconductor laser module shown in drawing 16 . 
[Description of Notations] 

1 Laser Diode 

2 Base 

3 Sleeve 

4 1st Optical Fiber 

5 Fixed Means Loading Member 

6 Seven Fixed means 

8 Laser Diode Loading Member 

10 1st Laser-Welding Section 

1 1 2nd Laser-Welding Section 

13 2nd Optical Fiber 

14 Fiber Lens 

15 Bending Prevention Means 

17 Base Side Plate Material 

1 8 Bottom Plate Side Plate Material 

1 9 Peltier Device 



20 Reinforcement Section 
25 Thermostat Module 

30 Other End 

31 End 

33 Axis Section 
53 Isolator 
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M«fr5»#HSSnT*i*>, MEft77^»£g 

gfitt©B£g|$p D pfr£&'K c©tt©B3£gPp c plift7 7 
/ ^«p¥a^MffiSA> 6 &A,7£ttijT-ftrE^-Xtc B£ 

^nxiso, KB^a5p a ptft7 7-r/^j#^ai:A ,! b- 

->*a-7K 

M*SH] ft7 7^£#?g©b-+f:$M'*- 
Ffr&iSvMllattigWctt, ft7 7>f A£##gi;[ig|g£ 

•< f $ n/iB^gi5n a p^ft 7 7 -r > ^^n.<mw&ftt> 

t?%mm \ 3ES©¥#f*b-ifei/*i-;l/ 0 
1 ©ft7 7^&f«a$J: Dft77^5¥:frlR]fc2l 
1 4 ©^rttfr-OKEtg^gteb-ye^a- 

ffitt* Wiis-*f mmmtou— *r?4*- 

F»KfiR«%5Bltfc{iBKEB*nTH3t#a*aMi-r 
3B£^gjgmgW£:£#bTi|f§(&;Jft, MEB^S 

»«s»ftttaEu- ; 9¥4*- mmmiiasvzm 1 

©ft77>r^JSK^g|5<t?)t>ft77YAS#^t^ 
HlbT»tt6nTV^c:i:%1$*i:-r*ai#^l 5 Etc 

©^^U-lft^a-;!/. 

i 7 ] b-+r^v^-- Fismmii U— »f ^ 

-r^— Ft*t,iSt>«|KffiBr«@^g*»K«KSI 
3fi-rsffi3fiSP%#bT4B9, RS3fi»OTIitt-9— te 
i/*a-;Wcg&tbTv^v>Jii:^mi:-r5il*9i 6 

[»*ai8] Sl^7 7^CDU-fm-K 
fcKttffiyeCBttffilESg 1 ©ft7 7-Y^©ftffitcWbT 

l 7 ©v>T" n^-ofcEl?©*S¥t*U— f e^a.- 
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<<■*- mm tmytuyxt arnica y ^- }- b>x# 

[St$$ 2 2] Ifttt U > X© Aft »c tt&fiftitfltt* 

952 0Xtt»*«2 1 ElWSftU-ftv;^-^ 
[ff*«2 3] S2©^7 7W^OJfe«iHllK»7r-f 
/^>X«?tlT6»). K7 7-f^U>X©$fciSfil 

nr^st fc*w*i:-r-5ii*« 1 7bM»*3S2 2 ©^ 

■f ftfr-o fc fe«©¥jgtt U— -;K 
[W*a 2 4 ] flt$g 1 TiSW^JS 2 3 (D^-ftlfr— 

[0 0 0 1] 

[0 0 0 2] 

[«£#©&«] iw8ttff©«sfc±o, afiiftfgstfjR 

aft, c<oeasa«fo«Mr*«'aiA,KfTfttonT«,-» 
[0003] ss^«e^{±, gift, x/i/tr^AK-x 

77^ (EDF) ^Jfciii|iilOfir#^Tfe5iS« 

[0004] 7-?>mmis.. jt7 7-r/<£5a^)t (as 
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-So 

[0 0 0 5] LftiST> 7V>HJ«-p»EDF*ii« 

[0006] sa, 77yfflH8, Gist©gf!£©) 

jMfflJtt^r-f^fcttfflUWI^ 1 0 OmWfl[>fiii©fc 

zQ&^mmyezmzzkff&mk**), -irk.* ^a 

H-^;bT5 0 0mW~lWSg^Di!)S7 l ei:•r 
§<:i:!!)^l^^nT^/^„ 
[0 0 0 7] Sfc 5T>itMS «#fcgra©g) 

*«S*«fK fie Sfc** #>Xft8gtfJ§ 

*©s*ffl^taat©«6*i:LTmTL*5. c©£ 
[0008] Lfc^ox. ^^ymmzfo&znfcmm 

X*Mv£<, fro, 09*tf3OOmWJX±©&Htfj£*r 
[0 0 0 9] ir<:3T\ • »f*5?a-/Hi, * 

30 mwis-if (u— tfx^^-K) freow— »f3t*)te 

f >X&«£ffl^fc, «^ftftStfB©¥*tt:U-1f* V 

[0 0 10] CO|||60¥W*U-1ft^a-/l'a:, w 
M2 0 0 0—2 0 8 8 6 9*fc«S;£tt;fct>©T?*!)> 

•^-X±2 0L D*>r-f'>XgP2 l±^t-h~>V^ 

[0 0 1 1] Iulg^-X2±tc(i, MfEb-lW*- 
F 1 t)ttl^tl5ll <Wt77-r^4)Wlt«*U £ 
1 ©ft77^4ti^©ftiMdfcffM£ftfc77^b 
>X 1 4 (DftffiWZU-V?**- K 1 ©-S3 1 «UtC 

50 xu-X3t5^$n^miT\ 2 ©±wc 
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[0 0 12] &*3, ±IB©<i:-ptCXU-73i:^-X2 

ftMi < . U— 7&8ttlc*tr&JR&lc-r «£Btffc 0 . 
£fr€>, ^-X2©#«f±, til©ft77^4SM 

fcl^T, -^-X2tiF e-N i -C o#^T$53M- 
[0 0 13] tM3JSi©}fc7 7*<'/*4»iH3£i£fi©Jfc* 
*59, Si ©Jfc77-f/<4tt, MEb— "tfy-ftf— Kl 

©-s$3 nwa^awsnsft*, 77-r/^uyxi 4 

[0 0 14] £fc, Sl©3t7 7-f/t4©ft4Wllfc:H:t 

7* h^Y*- F9«/^yr— 72 7 rtlcg^nfc^ 
-*7*h^r#-FB£W3 9fcHJ££ftTV*. * 

[0 0 15] ME I/— *f^-Y*-H 1 ©ft* 3 OfffitCti 

&u— ♦rs^r*- k i ©ft«3 owfrzthMZixzytz 
S)ttTeas-r«S2o«77-f^i 3a«^lt 

»[R]iES?nT^§ 0 ^2<D7t7 7l'/^l 3©gMt4Sffi 

Wi7x;l/-/l/5 9fcffABj£SnTfe!K 7i;l/-/l/ 
5 9tt/<y4r-S>2 7©»«fl!Uc@£;£ftT^5o 
[0 0 16] U-^V*-F 1 ©ft4a&3 Oi:3g2©ft 
1 3 fctOIHKttx lx— »f*V*- K 1 flfr&JB 

byxs i a Mf2^-x 2 tc@^?n, mtvyxs 7 
Bi/yX*;i/^5 6KiSsnT/Wy-^2 7«:l£ 

[0 0 17] &*5. ±BB©£ 3 U-1f* 

WE/<y fr- 5? 2 7 0£S 2 6±C»«*nTi5t)» /< 
<y7— 72 6fiCu-W££©C uW2 0 

(SflitliC u#2 0%, WftS8 0%) *t±9JBfiR? 
ntl/^S. iIST, 01 7© (a) ldnT&.?lC. 

■fr- **-7a-/l/2 5»i, 1 7t, SMI 

i si:, cnefitti 7, 1 sicsfet^ns^/w 1 

i^?l 9££WLT:}3 9 N 1f-^-7a-;l/2 5©-* 
-Xfllfittl 7 i:g«ffl!l«#l 8tt«fcA 1 2 Os lC«t 

[0 0 18] ±fB#3Sf*U— !f*5>a->MC*^T, fg 
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1 <Oif77^^A h%2<r>%-77^>^ 1 3 t±. ^fnt 

*v*- Fi©-as3 i-«]tp6m»«nfcb— »fje** 

1 ©ft 7 7 4 T'gft LTiufB^jfeB©^* U— f 
^*-KUcffSb^e>. U-lf^-f *- F 1 Oft 
«3 0«3^6OiiJi*it*S2O3t77l'^l 31Cj:oT 
SttU JS2©ft7 7f^l 3ft££&U ffig©fflj£ 

[0 0 19] %ts, ±f2©£9fc> U- 1fdr-f*-Fl 

io ©-4H3 i«^sm»«nfcu— «f3toi)3%HS»«o 

tf^-f*- F 1 KilL^A^b-f^K 

■»f f i tvmmz'hz < -r* c t^T-ts/t 

46, 3m#U-1ftS?a-/l/©R'I N (R e 1 a t i v 
e Intensity Noise) < T'cf 

[0 0 2 0] ^»^b—r^7a-;I/tCfc^T, 

20 m±mtu— f i ©58fi»si:^a*©s{k 

©fiB§i$fc«* U— if 2V*- F l ©ififcfcHSSftfc 
7-57* (H^-f) tci 5 b— »f£V*- F 1 ©§ 

5 *-«j;a-^2 5 K«rr«at*w«i 
-rsc tic^oTb-if^v^— f i ©igs*-^t« 

[00 2 1] 

30 im#l>— if^^L-^ic^Xlt. U— tf^V^— F 
1 *>€.©tai*)t*Sl ©7^7 7l'/^4(Cct'3S7 , cU C 
©3t©o'6i83tS[S©3fe*^U-7 i --f 
TU— «f^-T*- F 1 fc«Ki«-B-5«JSTa&Sfc4&fc, 
% 1 ©7t7 7Y/M©b— f^V^"- F 1 IzfttZtiLW 

[0 0 2 2] U3&»bft*6» ±Effi*©*»ftU-1f ; E- 
-7a-;K±, m 1 ©^7 7^/^4 *^©S^73IrI©1 

40 £ 1 ©3t7 7-C^4*li«tHi>HJe"r*i: ttfRMT 

[00 2 3] $fc, ±E©<t5*fi£*© i l £ 5K*b- ; If* 
•>*i-;Hi> jim. ^-X2^n^-;btJ:^jgfi!cLs 

tT-^ya-^©^— Xffljffittl 7%A I z Oz IO. 

K)B&LTf5*), W#©ttKSfi«Stf*t<Hfc*ci: 
;l/2 5©{t»t;:ffoT, 01 7© (b) £jjrf.J:9lc^ 
50 4 fc©tt«tf»iAffiBfr&-rn, b— «f^*- Kit 
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m i ©ft 7 7 4 tcoffig-syjmm&T lt ? t 

[0 0 2 4] «iE.tfimi(tU— lft^a-;U*ffi 

ffl*-ft7 5-8 5TCOKffl«I«TTSMlLfci:#lC 

ofc$$fc4oTL$3kvv3fcHIBfcfct>fco 10 
CO 0 2 5] ttfc* ffi*OiHW*U— »ftS?a->HC* 
l^Ttt, Z>J-73©Bg»6 214, "t-X2©±Mfc 
*a»B**nfcB»E7~A6 3 0ftlSHBT»»)» 0©Y 

2 i: k * X U -7 3 #7C £ < ffiBf n 

U U-tf£V*-Fl kBl©tt7 7-lV*4k©3teB 

[00 2 6] fit, ±e©jc?k» ¥IWfrU— «f*S? 

Tb— f^-Y^-hM kSiojt^r^Mkojag^ 20 

fcTt^m^i treats^* c t tfmMTZb-D re 

[0 0 2 7] L/c#^T, ±fe$#©¥*ittb-- 
SJfcBk LTil/SLJ:? kf 5 k, i£gtf£5£Lfo&M 

[0028] *%mit±ms£m<DBmzfmi? z tabic 30 

- FkKU— !f *V*- Kfr50U-1f)1fi**»TWe 
tit&WtZU— Y\zmM^^>ft7 7^^t 
£gg<fc£«fc£1^*lfiT*7^^5cktfT'£3 

«*ttoaEv*fl«t if *s;a-;i/*««-r* c k£ 

*£«§©» 2 ©I««\ ±E©<fc'5&¥» 

fi^afiast © 5 v > 7 > 7*s«-r sctcs 

-So 40 
[002 9] 

*6©£gkLTl>3 0 aflO56W«0*iU(*U 
-1ftJ>a->H4. ^-7±tc, b— r^V*- Fki£ 
b-+f*V*- KJC^S^SnsS 1 ©ft7 7^k# 
JSBSft, Kg 1 ©ft77^{i*©5fc4£{lj£ii5EU- 

iw*-F©-ttBfcflttTEB*ftT*jt>, Huie^ 

LTmiau— (f^*- F©-««*5tMf SftSJfc© 50 
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35f&EH5©fifi©Jfc*«MEU— It?**— FKBBS 
*a«Wlfc*U stFfi2L'— *f^*-F©ffi480tllcttK 

fijM-T^g 2 <D7t7 r ^^W«|niSfi^hTi/^¥ift 
7T-r/^j^gK5»snfettjBT)tt7r-r^fi??5r 

[0 0 3 0] Sfc, »20»H0iHW*U— lf*S?a- 
JJ3Bl©»*!©«jSK:jta*., BuIEIgl ©ft7 7 

«tffi«-rsBS#®f4i9iBsB i ©tt7r-r/<*piB» 

[0 0 3 1] JB3 0»BO*W*U— »ftS?a 

-/Wi* ^-*±fc, b— if*^*— KfcRb— ■ If^-T 

*- Ftyas^snsB i ©Jt7r-r^^i:*qff«*n, 
K$ i o^7r^/^ ; eo5 , cjS{ii%Mi2b— 

ess i (Dft7 7^/mmfe$i&omzfciti?z,®mfe? 

*WLTBEb— 9^*- F©-*8Bfr5tlJB;£ttS 

BS-e<5*Wikj8U MEb— !f^*- F©ffi«fll£ 

tTfiiMf 6 Ml 2 ©ft7 r >WftiRlEB£ftT*5 t> , 

&<k&f3Elf-^-7a-/k huiB^-x, HuIBb- 
If^V^-- K, Mf3^ 1 <Dft7r-r^ MfEa^#S«r 
iRS-T y-f *W L> ^>^>> y-^OSfiicmE 

TEH^ 4aTMI5U-if F%*«r* U— If ^ 

-r*-F»«atfi:» ib-wt- f»«swou 
— if *y *- F»«jB«*»»jfcffi«fcEii*nriaaB 

n» WEb— lf^*-Fff«aWf4IWB@«¥a»K 
^©aUKSff»kWE-9--**s?a-;l/<D'«-xfll« 

[00 3 2] f&IC, S4©^©¥WftU— (f^-7a 

-;H4, ^-x±fc, b-+f*V*-FkKb— if^Y 

*-Ft)te6^n5Si©)t7r'r^kjWffi«n» 
i ©jt7 7*/<tt*©fl^*fMEi'-tf*-r*- 

F©-«ffliJ{crp]ttTEH^nTfcO. Msm 1 ©7^7 7 
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ZGLTfffiZU— F<D-}%Wfrt>&mZtl% 
a«-fr*«J«i:jSU ISiBU— KOfiHME 

»*Ku— if ^-r*- foaim* &HM?ft«3t*9% 

»<fcfclMBtf--'fc*S>a-/l\ HijK^-X, fufEb- 

«** * > < -y y - 5>**T U R / < * fr- OJBE«fc I0E 

-*T*t)T, MR^-XttMEU-- **5?a-;ktfc 
&M£#TE«£nTMfBb-1f 2V*- Ffcfctfr* 

aWOb-lf ^-T*- KSttffWHtttfcttBfcEE* 

n t tut bbs? s**s«-r « t itm l 

[0 0 3 3] £5>C, HSOIMBO^MWU-lft^a 

F0-*imcfi|»7TE«SftT*»K fufBlfl 1 <Dft7 7 

T*D, huIB^ 1 (DK7 7'{'mm%.&&(Oft,ZJx.%i? 

*-Ftc«*#S«fig£$U M8BU— »f^-r*-F 
©tiSffifflOK tt£ U-lf £V KOfljMHH^ 5> th W £ ft 
Sft*§7t LTfiiMT 3fit 2 ©ft? 7^* , s#lR]lB^;£ 
ftT:fcr^ iCfE-s-xteu— t*fa-;i/±ic««sn 

SSlOU— iuiBB£¥a£itufBft7 7^ 
> ^«f¥S i: £ U— >f MS LT 4 3 % 2 0 ■ m&B 
tit. tme^y*-S?gfitettLSEft£fa©]ft£jW6 

[00 3 4] S£fC. »6©RW©iNWt:U--»r*5?:i 
-/Hi, ±E*37SSS5 0Vvfft^o©8E©#|jsE 
tin*. ttEH£?a««»Stf 6ftT5^£3fc7 7i' 

[0 0 3 5] S7©»WO*»(*U— "ft^a 
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-/Hi, ^-X±fC, b— +f*£V FfctSlx— 
FK*fc*S££ft«Sf 1 <Dft7 7^f Mfc#JIS£tU 

Rm i <oyiy7jJvz*<D^m*mmi'-*r?'(*- 

F©-«Slll!UciR]tTTE««nT* S » IfiES 1 ©ft7 7 
^»iB£¥®fc«fcDiaiB^-7xfcB£2ftT*s'K fu 
K$ 1 ©Jt7 7-r^ , CttBB£ifi*OJt*Si*-rSElSf«? 
£WLTiuiEU~ !f*r-f *- FO-tffflifr&WtfSftS 

a*-S*ttJ8fcjau fufBb— •f^-l'*- KOttHWt 
ttl$U-W*- F©ffi|^fr&aiM£ft5}tt**fc 
bTfc&f 2 ©^7 7 WJtfclEBSftT* 0 % 
^^-*ttir-**s?a-;l/±fc«tt£ftTV*iWll 
* U- V* V i-^T'SoT, fluIB^- X £ {iiufBIf? 1 
Ot1£7 7 -^<0«ffi'>ft < i: k£-{ffi|c9ft7 7-f/Sgg^ 

[0 0 3 6] 2£lC, S8©»W<0*«#U— tftS^a 

-/Hi, ±mm7 (omncommcmz-, mm&K±¥ 
mt is—*?**- Fo-«gffl!icou— VK&immtm 

1 cD^7 7-fAt43lt5 U-1f3tOS)tiai*tSJ««» 

[0 0 3 7] m9©fg^CD¥#f*U— lf*S?a 
±IBS7Xfi^8CD%B^C0SEitlcADA, HufBH 

j£^mm®.mit>tiTs.wcm 1 c^7 7^w 

*iflitelfflH%^Lfeffi«-e« i ojt7 7>f^%5»tT 

— Ffc«feifiV^fc{ft«f *H£#S®fl!lgP 
[0 0 3 8] $?»tC, % 1 OOKWO^NIftU— lf*S? 

LT«*«n, llMEH«¥aJiKSIJ«i:8!»IB±¥a% 

fc i 0 JBJS L/£«fig* o T WH*j!fi*-r 
atLTVSo 
[0 0 3 9] ?e.{C, ^1 1 03SJ!OimW*b— lf*S? 
a-;l/fi, ±HBS77!iSSl OO^-ftlfr—OOimO 

[0 0 4 0] Si 2£D%^CD*»<*b-+f ; e> ? 

a-;w±, ±IBS3 7bSmi 1 ©vvftt*>-otQ%iy§© 

¥a^«si5. H^#a. »*te±?a©'>ft<fcfe--3 
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[oo4 i].*6ic, »i zv^mn^mwv— 

=L-Mt, ^-x±»c, u— «f*r-f*- KfcKU- ; If*" 
ft* KSio^r-r^ttf-ojfc^iswBu— if^-r 

*-KO-«HHK|filttTE«*ftT*»), MfBm 1 <0% 

®5m&<DftZ]x.m? % @sf t tsuib u— tf ^ 

i'*- KO-JSMfr 6 tHSt * ft 3 %futSK£feft 

b&IBU— >f KOffiiBflJfcttKU— Vf?**- K 

77-f/W»iRiE«*ftT43»)» MIB^-Xfi-9— ^ 
«7a -;id:fci§e£ftT^5¥3f*u— if ^->*i -;l/T- 
&oT. tulBHl©7 1 c7 7"f/ i ;i:Buf3U'— lf*f-f*— K 

tAi-wtif;tti«7 r-r/t3a*#aoiwsu— if 

*ft^ft0fiBrfcfc^TBJ£^aK: J: DffiilRI 
frP,&8H££ftTfctK HufBTfe^T-r/^^m^U 

— *f Ffrt>m^w<oi%&z®%.?zmm^mte 

SJf P» £> « fofS^mv bu!B-<- X tc H££ ft 
T*5t>> KH£SRBfctt7 7'f/<3as#®i:jb*u- i if}S 

[0 0 4 2] Ml 4<0%ffl<0¥mfcls— "ft 5? 

a->n4,' mi 3<oKW©«u«k:iDA, MfEft77-Y/s 

-l'/^¥IS©Miia5*^tES$ftTBtlBJ!f'CKgPfC 
[0 0 4 3] ££>tc, mi 5©«W©iNii*U— *ft-7 

3.-Mt, ±iBm i Tism 1 4 o(/>-f ft*^— -D<rmm<n 

l 0)fc77^^»««|«liaJJ:»)Jt7r-r/<fi#3?iRHc^ 

[0 0 4 4] 2<blC, mi 6 U~ !f^7 
=L-Mt, ±§fimi 5CD%^(D«fiStfCtoA, huIB^-X 

- KSMMWOU— lf^-f*- K««flW*»ttfctt» 
^LT^fig^ft, WEHS?g»«aM*a:«nEU— If*" 
<fc 0 fcft7 7 << /Xft^iftfcSStU LT^tt 6ftTl^*fl| 
[00 4 5] mi 70WHO*«ft:U— IftS? 
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JL-Mt, ±iBmi 6<D%w<ommicj)B?L. mibu— y 
x-r*- Ftieawttu— »fx-r*- kics^jg^mic 

[0046] mi 8©^<D^(*U— tf^e-7 

a-;H£, ±IBm 1 TbSm 1 7 ©l/vf ftfr— • O(0%W<D 

m&K.ta^ HulBmio^7 7-r/^b-if^^--K 

fcSWffll<D«ffi(±t9IBm 1 <D^7 7f'>'^^ffltcWLT 

[0 0 4 7] SSfc, mi 9 058WO*»(*l^— 9^7 
j.-Mt. ±!Bmi7iMmi 8<DV>-fftfr— OC^O 
flJjKtHnA, ffiES2 0}fe7 7l'/*i:&»2<D}tt7 7>l' 
^tc^lpj-rsu-if^^-K^ffitcDHfc, SuKl^- 
if^'f*-K*^mi*SftSJt%»2©)fe7 7-l'^fl!)ft 

[0048] ^e.fC. m2 OO^O^flcU— tf^-7 
mi 9<D»HO«|j«tJnA, mZ%2<DK7 

[0049] 25>tC, m21 <D%W<D¥mW\s— 9*^-7 
a-;W±, mi 90aW©«jfilCiP*, MIEm2<Dft7 
7^^tcW(Rit§ U— lf^-f*- K^®i:«^U7Xi: 
OIHfcK«^^>Xi:HBi&^LT3 'J h b7XA< 

»t76ftr*t)> ^v^-huyxtmmmytiyyx 

i:<DWfc7l'yW-^»te)ftTV^«fi!c«rt,oT§l 
[00 5 0] ?P.tC, m2 2 (D^O^Hi* b— «f*S? 

a-;i/«, mi 9xiim2 ox«m2 1 

to HuIBft^PyX^AWdiJlc^jiS^tTSftT 

[005 1] JSt, m2 3<r)mR<D*mWl>-<f : ti? 
o.-)Ut. ±IBm 1 ftMm2 2 OV^-f ft^— 30^0 

/^>x"*w$ftr*3'3. K7 7-r^u>xojyai« 

t U— «f^*- kou— »fJtHil*ffiffii:^(R]ffiiSJ 

[0 0 5 2] m2 4 0^©7-7V7>^a, 

±IBm 1 7bSm2 3 Qkvfnft^O08H0¥9#U- 
1f^-7a-;l/*iije)tjSi: LTffl^fc«^feoT^ 
LT^5o 

[0 0 5 3] ±IB«fig<Dm 1 . S2<D56IB©imi»U- 
if^r-7i-;l/«, ^-x±ewW*-K*EI' 
RU— »f^*-K©-«<fflfreffif#£ft3ft©5 
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fi£©gl©ft7 7^/N';£\ ft7 7-fVS$8^g£58L 

[0 0 5 4] *©£#. gl, S2©fij*l/- 
a-;HCi5l^T. {RJ*Jfgl Oilc77^A*%b- tf£V 

© i>— h'frz>m^mzm>i<&W)<Dmmfet 

•*f*->'a-;l/«, g 1 ©ft7 7^A£U~ *f¥J*- K 

tcftLTMcti^@£-f 5 c ttfz°z , g i ©7^77 

[0 0 5 5] £fc, g3, ^4<D*f|B^(D^»^b— tf 
€■^3. **S?a -;l/±tcgfe6ES 

[00 5 6] *LT, SSOSrao^NlftU-lft^a 

fli&#©tra^£te©H©KBA©t>tt^ft«#*- 

[00 5 7] LfctfoT, SB3 0»W©i|m(*U— ■ If* 

iticw? \s-*f?j*- Ytm i ©#77-r^fc©3tis 

[0 0 5 8] $fc, 84©»l»©¥flM*U— tf*~>*a- 

tB&2ftSo LfctfoT, 84©fgl^©¥2lftb-+f* 
Fi:g 1 

[0 0 5 9] g 5 ©%$©¥*{* b-+F*S^-;!/}i, 
"<-X©HJ6#aj(?««i:g 1 ©ft77^%$#f 5 
ft7 7^£*f?&©H£^&i:£g 1 ©U— »f»«» 
tTU— <fJS»U BuIB@^gi:mife^7 7-i'/^^ 
#Si:*g2 ©U— FigggWcTU— tfiSSLT^So 

^lt, c©gi t^2©b— mmmt. 



(9) #13200 2- 1 4 8 4 8 9 

*%HCiS£fcJ&££ftT^;5fcl6tc, g5©^©¥ 
•f*s?i-;Wi, Si OJ67 7-l'^01JgS|% 

A^-X©^tf£i;T£> ; ?-©8l*fc£CTft7 7'f'A 

[0 0 6 0] LftAST, *5©«WOi|m#U— !f* 

©fiT*«I^lT'fr5o 
10 [0 0 6 1] £6©58flB©¥JI|f*U— »f*-7a 
±Kg37}Mg5©%B££:fc^T, % 1 ©ft7 

^fi¥^iRHciaH*^Lfcasusffiii-pa i ©rt7 7 -r 

^£^-XKB^-3SM§i;$LT^£©T\ g l ©ft 
7 7 -T ^©^-X'NOlS&H^fcjSgjfcfTfc ? c i: T 

*> % i ©ft7 7-rA©fiH-rn%»j-r§c t^Rifli 

[0 0 6 2] £5>fc, g7fr£gl l©%9§©¥*(tU 
— >f*->*a-;Wi, ^-7vt, ft7 7^/' ! ;©fiO'>&< 
20 t fefrf9©itt7 7 4 H3e$fifa<r>&i& < £: fc-WfciBo 
t\ flffi^— x©ja#*te±*3^Kii£?g*Rtt;te 
fci&k:, ^&&±#RfcJ;^T^-X©^;£:Sp&|T 
£, lf*S?a-;l/Offifl|«J«Jga${fcfcfls3 
U— <f£V*- Ki:Jt7r>f^fc©3ttt^a*©fiT* 

[0 0 6 3] $5>tC, mi 3, 1 4©f§HJ§©¥gttU- 
■*f*->*a-;Wi:, SlO)67r4'/^Jfilt«Jt7 74' 
^3a*¥S©^— «f^f-f *- Ktifil/^<||©^gPi: u— if 
^ #- KA 1 5> iiv ^«©«W*@S#at J: O H^f 5 
30 «jS4:U Mfi7 7>l'/^»¥S©U— «f^-i'*-H^5 

afcMH©«»*H£-rsH£#®tt, ft7 7-r/^if¥ 

@^p D pi:LT, SH^ D D pi:ft77-r/^jf^Si:?r 

[0 0 6 4] ft77^/^Jt^a©lx-if^^— Kfc 
5fiV^«©«l»i&5jSfc LTU- tf2V*- F*?*»6j8 
^W©Jt 7 r / ¥S«gMtI%ilSIiD«ft S #T 
fe, C©tegT*©ft77^/^#gffia5H^Bft, a 

40 ©HS»t» *6t«R««:Bli%ffJt^jMlfcft«^ 
Si 3, 1 4©%B£©¥2fftU~ lf*5?a-/K0«jSlc 

[0 0 6 5] Lfc^oT, Si 3, 1 4 ©589§©¥#tt 

<> sajcjgi^iffl-pftSTf*. L^fe, si©ft77^ 
^*5it-r«)t7 7-r^3£»#©©u— hie 

S¥gfcJ:»)HSr5Ci:lc±»)» ±!BS K 82, g 
;o 6©^©i)£#^^— if*s;a-;i/fcra«»c, glOJt 



(10) 

17 

[00 6 6] 

ti-A^TKffltS. 443, *HSS$g0!l©ttti!Bfc43^ 
T, ffi*Wfcra-*S»$tettH-ffiHt*{?rU *©M 
JMBWi^BS-fSo HI Ktt, #5gf8K&3¥*ftl>— 

5>a— U— »f K 1 -Jr-S? 

2 7%WLT43y, mUCiS^Ttt^y J r-^2 7^U 1 

[0067] isiHfc^-r *mm&mm(D¥mti; 

W*-KK £l©tt7 7>OW«*Wl,Tllll£S 

nri/^o ^-7-^2 7©digtc(ijgS(D'j-K4S? 

6 0#SlHcfl§P6*rt'LTBBK;£*iT43S, U-K«? 

So 

[0 0 6 8] *HSSm0>JA^Mi:S45«fe1fSt6ti 2 
4«j£fci:, ^-7. 2 ©#§j£43i:tf^-X 2 'NO® 1 ©Jt 
77^4©B5£#|igT£>*), Cft &©;»«£ J: »K * 
M^0J©¥«#b-+^>*a-;W±, ffifflSiigSfi 
mtlc J: 6-f b— if FltSl ©3t7 r W /<4 

b— tf^->*a-;l/fcfigLTV^ 0 
[0 0 6 9] «T, JgttBEJMaAro&ttJftlc-^ 
TBKB*5. #Mf#iWc43^TU-- «f£y*- F 1 

Fl*aMir*W !f£V*-KJ§icgW8i:, U— if 3( 

7*mm?Zt><DT*%>*), B£¥&6, 7ti5Wcft7 

[0 0 7 0] ^l©7fe7r^/ ( ;4(±7t7 7Y-'^if^ 

#S6. 7 xy-73©£i#ll5££rt-LT8!l<Dft 
7 7^4%^-7 2 fcH^LTV^ 0 $l©Jt7 7-f 

^ 4 © n 7 ic a mm L 4 1, >4T b— r -c> t tlT 

4C 

[0071] *mimmmz>m 1 ©«««, ±ibo<j: ? 

fc, « 1 <0)t7 r W ^ 4 %X <J - 7* 3 t X Jt U fc«ffiT' 

tt77-f/<S¥£fafciHH*rtLfc*ftj£[ (cCTii2 

J±0 ©{ft«TE£*g6. 7tCiy^-X2tC@^L/-c 
CtT^So 4*5, §n©tt7 7^4tel«— tf^V* 
- K 1 n/cttSlT, HS^S 6 . 7 IC £ ►) rail 

fr£>tS8B£<*ftTV>5 0 

[0 0 7 2] $fc, Bul2^-X2(i1f-€-^-7a-;l/2 

5±tj§e$nr*5!3, ^-x2£DU-+f^v^--Kjf 
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2 5 fc&fi*LTES£nTV3„ $fc, 11, 0 3K^ 
"T <fc b £, U— tf Kftf»j$r 8 <D±®wicim 

F« mmt 8 © b—tf^V KftKftB&B 

[0 0 7 3] 443, 03(i, ^-X2^IPiiT'/f<t 

£35 4 6 ic a *) , S^S^KSW 5 # U— !f *V *- 
KJSKSBJ 8 ±KH^?tiTV^ 0 

[0074] *$kw&mm<v%z<nffimt. ±e©«k 
^-x 2 zm^msmm 5 1 u— 9^*- kjsk 

8 Kt85B^SIS«8W 5 ©«*««» 
**57a-jl/2 5©^-X<H«#l 7 0»KS^S2:o 

fc-efc*. Jlft8tyc(i, #M^§0I.Hc43^T, B£¥ 

KfcKWtf 8(iCu - W£&© C u W 1 0 (SMitfi C 
u*M0%, W#9 0%) K«fc»)JBljtLTV'>So 
[0 0 7 5] 443, C uWl 0(i, K0n>#l 8 0~ 
2 0 0 (W/m-K) 3^-*0»£WP* 
-517-18 (W/m • K) ©ttl 0^©^e»^%^ 

[0 0 7 6] *HSfS^WI©^3(D#^J±, 
2 7 ©J£t£ 2 6 2 <D ls-V?<{*- mWMtt 

&tm-#fUc*t)J&iS.L. ^-ntCiO, £452 6 ©It 
KS^ft i: U— If ^-f KSKfftt 8 ©tSKSftft^ 

[0077] *nssfBiiM©^4 (nmmt. 01,02 

^5tB^S6, 7i:*»l©U— IfJSSfiJl OtA 
^-fjSSU WI3HS¥S6. 7tt5E7>y-73 
fc*S2©U— If^ggPl 1 (11a, lib) tC«kO 

[pj©, ^l©b-1f?§ggpi 0i:^2©U— tf»»j»l 
1 ©fcSfceraUJSStmjSLfcc tT'feSo 
[0 0 7 8] tuEb— Ttmit. Y A G U— «f3St± t) 
ffbn, /^•J''7-^lSffi2 6tcWLSH4^(pI©, Si 

©u-ifig&an ofc»2©u— y»»i5i i©is$© 

±5 0 0/imJ-Xrt, »$U<tt±50fimWrtfc 

[0 0 7 9] $fc, tuffiB£#86{ll©ff§l, S2©b 
— «fiS»»10. 1 l©JE?ttgl©*7 7^^4 01^ 

fc4oTV^ 0 443, Si ©y67r-f^4©77>r^U 
>Xl 4(i, E6tC^-T^^tfigLT43y, f-Ojfe 
tttfb-1ftt»fc83 2T&3o C©b— «f3eSJt«3 
2tt, U-if K 1 ©Stt® (0^-f) tn~ 
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C0080] ccx\ ®ttm&m%m stm^m 
6, 7*u— mm* sir* mm^mmmm5(D± 

Et@^#g6, 7<D±Mttm- (± 1 0 0 ii miU, 
rt) fc4**3fcTfttf* JBacTfcKU— »nS85»l 0 

[00 8 1] *SIS!0B^J<OS5©^St(i. 0 2. 04 

MlE£l©ft77^A4<QBg&Bffl!H;:, Bi«Mt7 7-r 

^4o«¥»rtiic»oT»j«snfc8i»i»±^ai 5* io 

Rit¥8i 514, B4fc*TJ:3K:* HJg^SISKtttt 

[00 8 2] B2fcaVr«fc3te» 88»B6±#Sl 514B 
£¥ga»«8W 5 <Dfi^ *|i0^ai« B 
Oflttl) KW*&ftT*»K 8i#l»it#&l 5*4. U- 
->W*- F 1 0-^3 1 OU— •fJtfflWtBBkJB 1 O 20 

§153 3<offll$i!fll£, u— 9?**- F l icifii^Wctfc 
«1-*H*¥a6<DflIBPISfiillcfeK»J5nTV^ 0 
&5±^m l 5 ©ftJSSti b— 9 *V K&IRffitt 8 CD 
L D#>x>r y^2 l ©EBMBJSS-CttRSft-cv 

[0 0 8 3] *HSfg^fiBjT-t4, SS#B&iL#8 1 5J4B 

B^?Sa^fflM§153 5tC«fcoTMI2@^#g6, 7<D 30 
K^B3a5 3 7 a. 3 7 b«a B5£¥S6, 7*4 

wj£-r*K^iaa53 7 a, 3 7 bicK^tfctt*?, b 

1 ©I/— »TBSS 1 0 1 «fc 0 B3£TOMR8«f 5 (CBS . 
[0 0 8 4] &43, *5lfifi*IRffiUcfet^T, BSTOS 

BSWssjBjstsiBte, 0 3tc^-rj;^fc. mz.im 

£#S6, 7<D&£lHlg|53 7 a. 3 7 b tXV~73<D 
JfASP3 8«rtJt)«^fcJg«tj5!t^-r5iif:tcj:»), ft 

So 

[008 5] *flBJg!B0!|0£ 6 QftB (4, B£?l§ 
6, 7©9^ U— lf^-r*— F 1 fcifivMllfcffiB** 
HS¥S6t4, 05© (a) , (b) fC^-TidtC, £ 

i <D%77j*4*$im®tft>frt>mztz9m&2 8 

[0 0 8 6] ft*. Ei£#g6<DJ£t&405<D (b) Iz 
<t 3 2 8 £7- AttKJgj«T 5 U— <f 

©SSPi l a£££i:LT7.l>-73<:*ttgi<Dft77 
-r/t4*lHll&S-£fclBlC, U-1fiS»Sl latiObS 50 
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fS7J#, «ita52 807-A(D^fg^tC»i{$n, £ 

[0087] *mm&mm<D%7<D®mi.. mmm^ 

S6, 7(05^ T.'J-73©b— 9?4*-V lfr<b 
av^flfl<0«S%HS-r*ffl^#a 7 (ift0B£8ffl 7 

a. 7bi^4!3, C©?t<DB^a5p a n 7 a, 7 bl47.ll 
-73 ^fl)^e.«/u/c«ST*Mfg^-7. 2 ©B£#g 
£«8W5fcB3£SftT:fe»K RB;gffi&7 a. 7 bt4 
HijfB^ 1 © U— «f 1 1 b T*7v D -7 3 4: !f» 
SBSSftTVSCfcTfeS. 

[0 0 8 8] *H»}gJie!|lc43V»T, B^SPS 7 a , 7 
b£fg 1 ©ft7 7^4©fi¥73ftlc&tyMB©B£# 
8BSfflg»3 5#, ^U-73i:F^SI^LT^-7. 

a, 7 b(4B£#8B5£fflgSl$3 5fc*VF£ft, B£ 

[0 0 8 9] 4M£flg0!|<D£8<DftfKl4. ^-X2 0 
B^S««aW5A^-**i?a-/l/2 5tfe»74S 
1 ©t!£7 7-1^ 4 ©jg «ffi!|ljjSB£ 0 ft7 7 ^ A5^73lR] 

ffiWKfe^T. ffffBXU-73t4-9— ^^~>'zl-;1/2 5 

Kfettsjt^T-r^tfKfliiswA^ggajufcB^iBtf 
[0090] *mffimmm<D?H9<Dwmt. £i©ft7 

7 4^4<DV—9?4*-Y l tEMKatBfi (Bavfr 
■f) £\ £l©7lc7 7^4©7 , G$ltC#LT4 5° gg 

[00 9 1] *HaS^8HWtfe^T, £ 1 Wd7 

7^4©b-W*- F 1 i:5ttffiiJ<«K&c#fo£ 

-^7* h^V^-F 914^^7* h^*— FH36 
SP3 9tcB^?nTt>5o ^-^7* h^-C*— FBS 

* F^*-FB«S3 9«*EBWStJ:*)^-^2© 
U-+f^*- FS5K»«8±(cB3£«nTV>5. 
[0 0 9 2] $fc, *HfigJgffi^iJtcfcV^Ts 0 71C^T 
4?t, mflSU— lf^*-Fl(4±tCAu S n^BB*> 
6fi!c5¥ffi«4 0t«toTt-h'»»2 2±fcB^« 
tU t-h-»"7 2 2t4±*CAu S nXl4Au S i 
-T5¥ffl«4 HcioTU— 994*- K8«g»f8± 
tcBS?nn^„ k-hv/>^7 2 2 (4 A 1 N^Wt 

[0 0 9 3] tfc, IK B8tc^-T4:-5t, U— 
-<*-FlOffi4!ll3 0«HcmiH*7>U £2(D^77-T 
Ml 3*^lRlEfi?nT*5»3. B2©Jt7 7-T^l 3 
f4, 7x;l/-;l/5 9tc3y#B££nfc#a£T7x;l/-;l> 

[0 0 9 4] IK 02, H8t^-r«t3»C, SulBb- 
*f94*- FlOflM83 0i:«nE!B2©3tt7 7i'Ai 3 
fcOBKIi, b-if^^"- F 1 ©«3 OOBtcP^PB 
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ttftLT* \s— (fftWTft£-fS:3'J*-hbyx*5 
l &mif 5 tirts 0> ay^-h l^X 5 l fi l>yXt- 
)\>?5 2tc5Jf@S^nfc««T% ^-X2©l/-f^ 

1 T'l±, U>X*;I/^»K»4 7 ^A-yf^tiO^ 

[0 0 9 5] \y— f^^—mmmt8iCit. 3»J* 
-H^^X5 1 tmmZftLTT'fVls-Z 5 3*W 
?.n, 7-fyU-*5 3tt7-rvU-^*/I/^5 4*^ 
LTb- +F*V*- K»«ffl88±fcB3&£ftTV*o 10 

X5 7#Rtt5ttT*!K 7-fVU- 2 5 3 tUftl^ 

[0 0 9 6] mytU>X5 7ltU— tf^-f^-F 1*>5 

ai«^n§^m2©7 1 e7 7^>'M 3©ftffi»c»ftf 

£ftb^X*5 7ttU>'X*;l/^5 6»C@ 

s?nw§„ *3tu>X5 7©x«ffl!UcK^6nfe)t 

fc, *BSSJBBBfi:43l'>T» 7ft§il«5 5(i*ftbVX 20 

[0097] **aBB»«it^>T, tutas 1 © 
%7 7<<>% 4 fc^-x 2 ©H£^a»«aBf 5 tca^-r 

St\ Bl ©ft7 7^/S4 fcb-ti^Vtf-F 1 £;£tl 

& l rc#.mr\ as^a 6tcj;Dxy-73© u— y 5 ^ 

So 

[00 98] B*tfWT© J: 5 fc LTffft 

fetl5 0 f&fe^ ^-X2©B£gPp n D }TOW5±© 30 

3 7 a IC @^ D D D 6 £BE« U C ©B£gflp D p 6 
OtMt»2 8 (05#JB) F^CSl ©ft? 7-1^4 £E 
B**. $*#SP2 8fc*'J-73£4)nH& 0 

1 fr5»^B©B0xy-73©tt»*. B*.fcfH<L&i 

1 £%l<Dyt7 7^**4 tZM'bTZa £43, C©£ 
B£gEp a p6texy-73i:»C^-X2©B£ f ?& 

[0099] IMSBJi>0^ B^95p d p 6 *» 1 O U—«f 40 
&&gp 1 0 fc J: 5 -<-X 2 ©B^^SiftSSW 5 £ B£ 
■f*. X'J-73*H£8&fl6KB2©U~»f 
Tg^SP 1 1 aTBJSBSU X'j-73©U— ^V:*- 

- k i fcjfivw*H)t¥ais«awf 5 tnetfeWii: 

■T5o &4b\ B£$p a o6*B£?g£itgW5£ftfcB 
3£U *©B» X'J-X3?rB^a5p D p6t^B^-r-5 

<?# Sidle* SH^S?LTfeiV>. 
[0 10 0] ^©fg, B^p c a6t«J:5«^ (CUT 
It b— 1 1 a ) t T U— f 2V*- K 50 
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1 fre>£vMHfl©xy-73©38gP5\ IuISbS^RKJ: 

4 i: U— F l fc^SB^-ra. 

[0 10 1] fit, ^-X20HJ£#S»B8Bf5© 
B5£#gB£ffl^3 5K#VF£ftS<g«T\ {R-8-Dfl 
SP3 7 blcBSSPp°n7 a, 7b^ffAU 
WWaWfcfcBfrfcEfi-r*. C(DBSa5p a p7 a, 7 b 

(i. b^? gBSffl§a5 3 5 »c *v f ? nr. x y - 7 

©T*£?K cCX^^KiBKioT, X>J— 73©W 
ffl!|gP^t>£DB^gI5p a p7 a, 7 b£:Xy-73©ffl!l®fc© 
fflffi* 0 ~8l 5 fi m te BBT S 0 
[0 10 2] f LT, B^gl5p a p7 a. 7 b£, 5S§fc©B 
1 <Db-^ggpl 0KJ:-3TH£¥8BSffififfi3 5 
(CfggBS LfdiL B^a5p°p 7a, 7 b i: X y -7 3 £ 
B 2 Ob— IfSSSP 1 1 b <fc (3 U— lf»»H£ (BA 
tfYAGiS8B)D TSo 

[0 10 3] 443, BHB&ffBtt, B*tf, U— 
■f F 1 U-ifJt*»fi**TB 1 <0%77>(rt 
4\z\MZ#T&MZtttfc } ^ MfSOcfc -5 tc. B£& 
af%ffl^TX'J-730l/- <f^-T*- F l j5p5B^ 
HOBB«B<D#ttS^ f^lcoyt7 7^^4^&mt 

5 U— «fJt©3IS«<t o t fc3S< & «{ftB*M&ffiBfc 

-rsc tic<t»)fffcnSo 

[0 10 4] $fc, X'J-r3©Biv»tttt, 08*tf» 
*Sfifi*taSB*EffiLft*^x Xx-ytf^^-^t 

B*«fc3>ea-*K«aiU nytfa-^^iJfflJicj; 

0 Smmcx V -73 *BivfflBt»»?-&« <t-5tcL 

[0 10 5] ajqaBKBBOiWWb— 1fts^a-;Hi 

-f^^a-yKi, ffiJKBfclBiBt, U-if^-T^-F 

1 ©-^3 1 B*»6ffl*T*nfcU— tfft«:B 1 ©ft 7 7 
•< / M T§ft L T tfflEK£ttft0%* u— «f^-r *- F 
1 KBSba^S, U— «f^-C*-K 1 ©«3 OfflOA^ 
e.©HJ*fft«rB2©ft7 7'i'/^l 3lcioT^ftL, B 
2©ft7 7lV < W 3rt*fi3S«-e:5„ 

[0106] cot*. *nffiBmmT't>'&*m 
t mmzv-tt ->*a 2 5 it i s u— y^v f 

[0 10 7] *HJBBB«lcJ:nff» Bl ©ft7 7-rA 
4 U -7 3 K HW Lfc«.«T'ft7 7 Y^fi#^[p]fC 
IHB*^Lfe2jSifflBT?HS#a6, 7tit)^-X2 
tB^LTVS©T% ^-X2l(C« Bl©ft77-<A 
4*U— lf^*-F 1 fcWLTBWCBi^HSrSC 
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[0 10 8] g*fc, *Hffi«^etJ»c<k4a^ t*s> 

BS¥s»«s»f 5 <ot§mmm. t -9-- 1€ ->'a - 

4/2 5©^-xfflOS^i 7 0atK3ft&2:on<DlEBA 
©«RS0&S*£-t**Hl (H^iltitfa/HI/tA 

1 2 o 3 (on^KJBSffift^-r« c u w i o) t«t d 

[0 10 9] LfctfoT, *HMBB«e!lfc«kntf» flS/B 
aHHOStffclcfiHLfcl/-" F 1 1 ©ft 

[oi io] Lfrt, u— *r#j*-}tmmmt8*B 
f&?z cuwio &&£«pp* wt% 
mmomi o»o»e»**#^-sfci6t, 20 

[0 111] f-Ofctt, *H«®fi»JfcJ:n{^ U— tf 
*V*- F 1 fcitftf— **^a-;l/2 5 (Dffi&mtl* 

30 

[01 12] $rc, *Hfl0gjgwfc«fcnff, u— tf*v 

F^fcSPtf 8 i: >y ^r- 2 7 ©j£& 2 6 ©Sflgg 

<o±.Tnm\cmKfoi3fft!at>*). ■9--^^-^ 2 5 

Sgl 03t77^^ fc©3^£»*<ST* J: 

[0113] set, ^nsg^^fcctntf, ^-X2 40 
(om^mmmmt 5 t 6 , 7 tit u— y 

tT4*gl©U— <f»»«i ot, @^®6, 7t 
XU-7 3 >f?§gLT%5^2 ©U— FiS&ffi 

1 1 i:f±, /<-y^-s;jitS2 6fC*fbllifi&73lR]©iti£ 

X2©S8*#£UTfe, C©8#fi:<fc^TXy-7*3jb< 

sgi©u-+f?g8gpi o%$^t^t<ffi«-fn-r*«: 

Mt&CtifiVtZ. 50 
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[0 11 4] *£ft»ai«k:J:*llf. 
OHS^®8f«8W 5 K, ft7 7-<>'S4©g##fot;:j' D v 

»TV*fc»fc:, «#Rit^gl 5fc,J:oT^-X2© 

[01 1 5] mc, 4&m&wm<o*mwi^4f*i?3. 

4 ICXM?Z<DT\ U—*f¥J*- F 1 1 0^77 
-0*4 fc©jB3£fc|RU U— 9**V*- F 1 1 © 
#77-^*4 ©U-lfJKSifciJS 3 2 fc©ffiB"fn*BHH 

[0 116] $fc, UtttC, U-tf^V*- FlfcifiV 
H^¥86fc«fc5xy-73©B£ft&b<? t n5i:, #1 
*tfB£#&6 «t K> t> U— T^X*- F 1 *»658^B^ 

7 fc «fc 5X y -7 3 ©H^ffiHj^-f 4a««^t Jt 
^> U-+F2V*-F 1 till ©)t77^4 i:©7frg 

[01 17] =tz.x% xmrnmrnm-vi^ m^m±^m 

15*, b— «fy-r*-FlO-«l3 1 i:^l<D«7 7 
-<A4Ki3ttSU— lfJt©S)t4a 3 2^^11953 3 

oiaigpMffliii:, b-^f^v^- f i fcifi^flOKtiarr* 

SWKffllWTt, U— tf^V^- Fl t^l©7 l c77-r 
4 to^^^fiT^^mt^WlcTO-r 5 c i: 

[0 1 is] ^et, ^mmmmm^t. m&m±^m 

15*, B^¥S^icgPW 5 Oiggp 1 6 *^'>)5: < £ & 

1 5 *B^#sm esptt 5 1 wm&iz * t) u cn 

«^ 5 <D&mc A S5fififfiT^4 U § C 1 1 «: 
[0 1 19] $5>K, *Hfig^WCcktiff, U— 

F 1 tCifil^T'S 1 ©7^7 4 %3a#B£-f 

^fc, H5£?S6«HS¥a7<0J:?tSBl<iD)t7 7-r 
^4*/tffl!|-fo^T5BSg|5a a ptLfc^fcJ±^ ft 
If 35 2 8 (DMMZfg 1 ©?fe7 7^ A 4 <DT^icis^rm 
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JtftggttMic *ntf, u—tf^y*- f i kfg i ©ft7 
ai^j-rsckA^T't^o 

[0 12 0] *^«0g«0!lKJ:ntf, U— tfX 

X D -7 3 *M«i^&»A/^*a6TMIE^-X 2 fcBS 
« nfc*t©H3£»ft 7a, 7 b k LTfc 9 , tuffiB^ 

m^m^rm\<oky7-r^4^iy— ym-Hiic 10 

kxu-73k©YAG Jg&Bt©? i;b-;l/8BI^'> 
fc<U xy-X30B£»ffi7 a. 7 bfCiSB^Bf 
IC V X 'J -73 ©-f n*%k^V> J: ? K LTV^o 

[0121] *mmBmmici;nif, 

fro, ^O^^Pi^m^<-rSCk^Tt, 

[0 12 2] 3»^IJBB!i0iJtJ:nar, ^-X2 

©HJ£#S««»# 5 **-**5>a-/l/ 2 5 tCfctt-S 20 

)fc7 7iO*«««*8SM: 0 ft7 r-r /W^iRKc^tHL 
(SSgfflWtf) tttf-**5>:i-;l/2 5<DS8* 
[0 12 3] ?LTv *^figm^JtC43^T, X'J-7 

3iJir- ^s/'a-;b2 5 &&tHbfcB£#a 

S?itS#5»cB£«nT^Sfc«>fc, Xy-X3*MJ— 

U-1T*Y*-Ki kSio)fc7r-i'^4k©3t»^a 
WFfcS&fcJ: 9-Aft*nicfllM-r«C k#T*t 30 

So 

[0 l 2 4] £6tc, **ffig*0gicJ:ft& BS¥a 
5 *3/^-;Wc J: OJBjSLTS *) , nM-;l/fi 
SI 0)167 7^4 kWKIflaSjbWra-TfeOx t 

^4 kOWBaflaRoa^ti^TJSio^r-i'/^ 
k^SH$iJT-^5 U 7,y-73 k<D 

[0 12 5] SSIC, *HSHB!KWK<J:ntf, ft&0!lk 40 

k i ©i/-f3t%^w*- k i icmmz&zmti 

kLTV5fci6fc, £ 10*77^40^ (b-if 
JfcSJfc*3 2) k U— tf?^*- F 1 W-SS3 1 k(DH§ 

[0 12 6] **JBB!18fl«KJ:ntf, %\<Dit 

7 tfXY^-F 1 kSWilOffiffi*. K 
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Sl<Dft7 7^4<Db-*fX^:*-Fl k£*f{i 
<D$g®7?KI* LftJWU- FXi'*- K l URcSiS c k 

SCktfT'tSo 

[0127] $5)ic, xmmj&mmT'it. nyy.-hb 

>X5 1 k*?tU>X5 7 fcOMfcs 7-fV\y-H 5 3 
*SttTVS<DT\ U— !f^S2£D7t77-r^l 3®J 

So 

[0 12 8] Ue>K:, 3l2©ft7 7^/S2©AS>fiS{l!l£ 

tfjwu— tf x-y*- k i tn«c k*ffl«yp*, *m 

[0 12 9] tt±OJ:-5Kx *£aBB«09B* 
iSfiSfkKiS-f U— «f^*-K 1 k!g 1 ^77^ 

u— y * s; a -;i/%Bg}fcai ttt7v>7> 

kLTat/cSnfc7V>7>Xk-r5Clk^T*#-5o 
[0 13 0] E9tC(i, U--«f*5? 
a-;KD^2SIBfE^0IJ©ggPfllfiic*V^yy-i;2 7 % 

0. *S 2 SUS«J8W±ESB 1 ^SS^ffil5iJkS%5# 

— OV*- K l kSWdJwiSS^-'r-t* s^a-;l/2 

5 J; !>3Sa£-&fcv«jSk Lfct kT-feSo 

[0 13 1] co««CJ:9, *£2!QBBffi0!l©¥Ji 

W.$$i8<DTQ5£W%V— : £ : ei/ zl—)\>Z 5C0-"s-7.ffl!l 
S#l 7»C»ltt?-&T^So 

[0132] ^2nmmm\m±.<o&r>\icm&.?<n 

^-A2«l/- tfX^*-K^g|5«8<DT®^ 
^•9"-^ ; &v ; ^-;l/2 5JCgte?H*Tt'«Sfe<DCD,'ffi© 
^ti±I2Sl*fifi®^JkH«T*5©T% *S2^ 

sfi«88«i*>±EJB i namjfiffjkBffraaiosaiasji-r 

5Ck#T?t3. 

[0 1 3 3] 01 0C!i< *»Wtfi6* i l i »#U— tf* 
^a-/l/OJB3|QBBSIfif!lt43J7** 1 OJt7 7-T^4 

©¥BB3^H1 0tSJtin>4. Sfc, 01 UCti, 

*m 3 f&mnmnc. mz^-x 2 o«ua*^igHt <t 
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co 1 3 4] *%3mMBmmn±&m i mmmmmt 

. lHafi»«C!li:J!ft*1$aW*ci:tt, ^-7 2SI)S 

nmm^&mmmt-s t u—*f?j*- mmmt 8 
<db#.z, 09-01 iicnk-?mf$.tLrzct-eh% 0 
[0135] -r^^s, *m3mffiBMmT*u. m&m 

ih#Sl 5*, @3£#g««»tt 5 t u— »f^>r*- K 

Fl©-8£3 1 tgl©ft7 7i'^4t;::}of7-5b— >fft 
©§ftiS 3 2 £ J££tttt3 3 3 ©fflOgpj^ M t % U— if ^ 
-f*-K 1 fc3filMMfcffi«T*H£¥®6©««Wflfc 
Klt^SI»BSF±^JS 1 5«. U—lf^Vtf- KJS §c3$# 

[0 13 6] 4*. ±ES1, SB2£WftMfgic43^ 
T, IB l ©U— *f®&& 1 Ott, B^affScgfltfS t 
B£¥a 6 , 7 1 ©S-ft^ftoBSawftic 3 TW? iWl 

4 < W3&fc*tlZ ©T?£5 0 
[0 13 7] #Sg3^SlJgffi0J«JM±©<k5tC«/£Stt 
Tfc »K *£ 3 £fiSJEH0!l fe ±ESS 1 HffiTgffiftl 1 15 i? 

[oi3 8] 4*. *3%mit±mnm&Mmicm7£-£ti 
5ct&4<, m*mm<Dim*m%Zo mm. 
±&&mmfcmm-e&, m&mit^mi 5%, b— r** 

-Y:*-F 1 ©-Js§3 1 tUl ©ft7 7l'A4 fcfctfSlx 
— tf JtOSJtiW 3 2 ^S^Ift^gP 3 3 <DW&ffiW t , U 
— tf^V*- K 1 fcifi^«fcffiBf5@£#a6 OflJSB 
PH8*£tr*WSfcL;fc#, «*l»ih#®i fgi© 

2 ©fli#*i»±f««isi: marine 

[0 1 3 9] 4*5, J«*K±#a 1 5£'>4< t t±IS 

•f^r-f*— Ki tHl©ft7 7'r^4 t©ft 

l 5£'>4< fcfe±Ett«»3 3 0«8Pft-«|t!:»^*c 

[0 14 0] S/c, I^£SlO)lt7r^4 0fif^ 

H8t©B^a (±IE#HjBB»0!n?«H^g6. 
7) <05 -6 % '>4< fcfcU— tf^V^-K 1 £«tifi^ 

«fcffl«-rsBs&#ao«i!i»M-«t«»i»±#ai 5£ 

SttSt, mi©ft7 7--t'^4©b-+f2y*-Fnc 
©«*CJ:5U— «f^*-K 1 t^lO^rY/^ 
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±¥a 1 5%u— tf^v*- k 1 KSfeifivwctHn- 

5B^¥a©ffi0^frffl!lfciStt5 C t $ U\, 

[0141] ?p>tc, ixsmimimmm-ett* mm 

±?a 1 5 &B5g¥aJ§KgP# 8 ©&$ 1 6 *» 6±«IC 

fctf, J*#ISjt¥Sl 50fllj«»i1#tlB£?n5feo-Tf 
fc<iftIKJ££ftSfe©Tfc!>, WitfWRSfcttfctt 

^©st^ifcit^a 1 5 *B£¥ajseaw 5 k&*bs 

[0 14 2] ±E*HJS»«gWet4, ^-7s2 

(±B^¥a^«a5« 5 1 is—*f#^*- vmmmt 8 t 

£Wf Sfl&fifcLfctf. ^-7 2 ©«${*#*;: ft 

[0 14 3] £©*§£"?&, @je#®6. 7££oT, 

ffiKTHSrscfcfcJ:!)* ft»cj±^ ft 1 ©ft7 
7j^4Z)s—if?J*- F l IcWUTWOIcWj&HS 

[0 14 4] ±l2©i9t. ±IB@^¥a^«a5 

H^#g«S«»4:HS¥a6, 7t%b-Hf^SLT4 
§^l©b-Hfjgggl5l Ot. HJ£¥S6fcxy-^3 

x >; -7 3 ©{asTn^se u— »f * s>a 

KJ±"CT/|N*<-r5Ci:jb^*, U— >f£V*-Fli: 
S 1 ©3167 7-Y/^4 t ©3fce£»*<ST*flKBir 5 C fc 

[0 14 5] ±E#Hfii5JBfll«|-ett» mi©^ 

sic msi<DTi-w74y* mmtttm u>xt 

Tt*V\ 4*3, (B|0K*5^T, 1 4 a tigUfc^-f „ 
[0 14 6] $5.tC, ±l5^SSm^JTi±. Ill ©ft 
77YM4©ftSiJtC77-</^>Xl 4^BfS.LXm 
l©ft77^/^4 tlx— f*V*-Fl fc*3«S^Lfe 
S 1 ©ft7 7l'M4 tlx-- !f^Y*- F 1 ©F41C3 
U^-hb^X5 l^ftU>X5 6i:raSI©lx>X^ 
^KftT^l ©ft77-Y^4 tlx— tf£V*-F 1 t£ 

[o 1 4 7] ±m&m®BmmT*it. %z<dk 

77YA1 3tlx-if^^-Fl©ffiffl3 0fi||t©P^ 
fC, 1 , 7-f 5 3, mftb 

>X5 7*mmt>\ mz.if^v*-v\syx5 1 
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vyx\ 4<DZ.otmm&yi<w7 7'<^i>yxtLT$> 

[0 14 8] ±E*H«S?g|IWPtt % U— 

-T*- FftMSStt 8 «B£flftfl§8ffi# 5 * 5 U— »f 10 

fi fcs*tiucftaj«*Ti»*. s&tijftgic 

^-£7* h* , -rji--K92W r *-*7*-h*y*--F 

ttwmwsm 5 % u— ? *y *- mmms 8 <t 0 t 

[0 14 9] H«¥aJS«afiH5*U— !f*V*- K» 
JS«£ttT^SB£^B6. 7 J f>X'J-73. glCJt 

7rY/<4tf^-"«f^*-K»«aW8oaiawDlMi 20 

3 C fcfcflHSIU U— »f 2V F 1 t$& 1 ©ft 
7 7^4 i: ©3feB#aWMST* £ 6 Jc <£ 9 « 

[0 15 0] fcfc, Hffi#a»«SSJ*f5 0^ffifiL*«fi 
[0 15 1] SSfc, HS¥aJSKfiW5*U—r^* 

- pmm8 <fc 5 fe&ibs-rn&a-rs*^ 013 30 
■r?>HS#@6<DT»cM^a5 2 o^r^-r-si:, a 

5 <D0CD Y7?(Rl©Si!l%ffl)SiJT't § 0 
[0 15 2] T*t>%. ls—f?-<*-h'mmmt8li; 

t *.a£#g&8is# 5 1 mile y -ft iRiosHBuWta* e>n 
*- k 1 tts 1 ©#7 7-^4 fc<ojieB^a4MaT«rffli 

Wt&CMfiVi&o 40 

[0153] $rc, ±E«3i»2 owaau u— 

K»KSBf 8 £H 1 0«7r^M 4 <DS#^|rJK 

5©?\ M#%SMWfcSBtcaSTt§ 0 &i>\ buSS 
*§5£a52 0©TBS*4'9-- ; E*S>.a-.rt/2 5fcfflttLTV 
ftl/^fc&fc, *i®gP2 0*MJ— ; Ert->*i-;l/2 5©8t# 

[0 15 4] *i§3£g|52 O0JB#tt«rfc:|»£Stl3 
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ic a s m&&h %<ot\ jfissp 2 0 *r»* 5 c t *w$ 

[0 1 5 5] ±E#H8BB!S«TH:, U-«f** 

-f K 1 fc«fci&,HHK{fcflrr*Hlt#g 6 liB 5 K. 
^ Lfc J: 5 &&Jf $ 2 8 fcHttRSK <t Of^filcL 

a^?S6©«^{±#»cii^$n§ i £,(DT*<ji 
#*a«iPj-*-s«:i:#-p**,, 

[0 1 5 6] IBttemiTtt, U— <f*V 

*-KJS«SW8i:^yy-^2 7<DJSffi2 -6%ra— # 
K4:l/T«IBB8fla»%|B|-i:U^ b— <W*-K 

[o 1 5 7] *6 ts ±9mmmmmTitv-m : f6 

U— K*?6 0%/<«y^-: ^*2 7 0ffliafr6TffllKfM9: 
JBfigLTtj:<, 'J — K*B? 6 0 OESSgJg Jf>»ttfe i 
lf^-y^-^2 7OfB«lltijii:^^rLi> J £,c0T$. 

So 

[0 15 8] JJEWftt. §HfiS^^J©^3? 

^icjiffl^nsfeoT-feSo 

[0 15 9] 

EeT-7 1 e77^/ i $fi#7alSj^Hll^/l-L^a§5^{iBTB 
£¥StC<fcD^-7>£B5£Lfcfe«DTfc.5fr£>s £ 1 <D 

[0 16 0] Ltcif-oX. %\<D9£77'(rtZ.V—V? 
[0 16 1] $fc, ^2©^cD^*<*b-+T^->*a- 
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i: 3t7 7 >C ^ i: o JWS-&«$fi-F*«ifiI-r * c i: **t * 

So 

[0 16 2] »30^0*Wlf*b-Hf*2/a 
B$n*> b— *f*V*- K»»»*J i:*©±M®H5£¥ 

t, fiEffl»»iaitsfttiBBLfcu— van*- h'tm 

l ©3fc7 7*/*fc©^^¥<rF**P»J-r* c tftT' 

[0 16 3] S!4 0gf!ll«D¥#ftb-- !f*3?a 

-yMcktUf, <«— -9— tt^a-^teSttE 
B£ns b— *f?J*- K»f»Si:*0±«oi£f 
SflMMBffcteiDJ&SU b- VM*- K£R8# 

T\ U— if * >>*a -;WDflUBWta««fe Ufc t * tC 

HLfcb— fly-f*- Kkft lO%77'r'/tfc0%tSd' 

[0 16 4] se>tc. g5©Mi^i#l/-f€->* 3 
-/Hc*fttf, ^-X<7)H^g}fSa5i:7 , 677^^5 

5^p>> rcfci^^-x©«»*^i;Ttx cost* 
£ <k o T)t7 ri'/^^a*^* < amrtvti c t 

[0 16 5] S6<0»W©*«*U— «fts;a 

3t77-r^fi#»(SUCBBH%^Lrcffl«-PS 1 <Dft77 
^^-XfcBiSf £8&©B5£?at LfetOTffe 
<5*->5k £ 1 <Dft7 7 <f rtWl— X'Wm'bMttMW 

^^a-^OigfitCgHLfcb-Hf^*- Y¥% 1 
©tt77^fc©^^*©ffiT*8llM-e#. ££L 

[0 16 6] £5fC, *7©SSBOiNIS*b— «f*^a 
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-/Wc<fctUf. ^-X<Dft7 7^{l!iai5'>ft< ttfrfflS 

ft7 7^Qft^jft<D'>ft< kt,-9KiSt3T» 
^-X©»#%|«jfr ***R±#a*»»tTlr-»* /eft 

[0 16 7] I8 0^0¥fftl/- tf€r-7a 

-/Mcifuf, MIEii^&it^a*. b— »f*V*-K 

©SlfcfcflHMU b— If*''-*:*— KfcJfc77i'/ti:©jfc 

[0 16 8] $5.tC, Sg9©^B£©¥3»ftb-*f^7a 
-;Hc±ntf, WE»*K±^g*, b— f*V*-K 
{c«tifiV>il(c{4B-r5H^#g©ffl!lg|5'>^:< ktfr« 

*^trHS#gjs*aptt©3t7 7-r^*¥»iRit»-3fc 

®«tR»7fetOT*«3&»6. b— tf*V*- Kkft7 
7^fc©^^*ffiT£«fcK#*&ffb J f>'rv'>B 

20 — lf^*-Ki:)e77-r/<k<DJttt«(MM!)fiT*» 

[0 16 9] gl 0<D&W<D*m#l<>— 

X©St**|»±bT, b-+f^V*-Kii7t7 7-YAi: 

o?teB^a*offiT*»*«K toj-t 5 c t wz> t § „ 

30 [0 17 0] JB 1 1 <DmUD*m#l'~V*i> 

a-;wc<tn{f> ^^Kih^a^. H^#a}fea3#© 
eat*»6*ft < 1 1 ±«icfi:a8?nfeaffl5%3tt7 7 ^ a 

s^at-r-sct^-pts. 

[0 17 1] ??>fC, Si 2©^<D^#f*b— !f*^ 

S5* B^a. ^K±?a© / >ft< tt-O^F e- 

40 YAtiiiiaA^gTfe^ b*>tb— <f»»tt 
tgnTl>« F e - N i - C o ^*fflVTffgttA < 

^m»ftb— !f*«7a-;i/*s3iT?£*u B^a^e 
gp« j ^BS#aisegi5 j f'S^i55±^a©^7 r^to 
»»««»©av>{c * t> t jt7 7 Y/flcBjftatft 

[0172] S5t, S13, 1 4 05BH©¥«Wtb- 
ift^a->l/KJ:ntf, sio^77^*^-r*)t 

b— 9*^<*- K*»6a^flflO«aJ%H3£¥at i K> B 
50 STSSWckU ft77f^£&?a©b— tf^V*- 
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mnvtHBtocmft@%.ttwv. gsicjBBtnB-FfHH 

[0 17 3] <fC, mi 4<Dftmii. 
-TK«tifeliiaHHcJ:»)Hi&r«ct"P, Jgl©ft7 

So 

[0 1 7 4] Hi 3, 14©WBOiHH*U— 9 s 10 
(f**)*, Sl©3t77-f^* ; E-©*^|Sgfc|HI 

si©7t7 7-r/ j iotee-fn*«]$ij-r§c^^T-t 
[0175] i bvmw^mwh—if^i? 

77^; ^KfilWfff ± !> it 7 7 ^ / <S#2f fa £ tfj L T 

C^-X«D^mW») 2W-*:*:v?a-/l/©SI#© 
SCfc%aiiWP*, #J*{fC:©gl$#{C:7t7 7 

[0 17 6] ^1 6<D%WO¥§«:b— !f*S? 

-T*- KfS«»#KfefT-6}t77'r/^Kffl!l«IBJJ: H 30 
7 1 £7 7-l'^S^[R]lC^aiLTS:ftTt/^/c46tC, C© 

vzc£*m\x*z, CT^tfc©^aig[5^i:7 i t7 7'rA 
^77^Mt ©^^4^T*»*«fc«iwr set 

[0177l££fc«£l 7©«WO**#U— «f*5? 

2jD*6ftfci:LTS>. <:©g»©£££±l2B£3MS<fc 

— <W*- Ffctt7 7>T/<fc©^^*ffiT*JIWfil 
tiCWtiU Mf2*fM©Tffi£-9— t€->"a 
-;HCS« L&l^ CI ttCfc D > ftBfeiWt'if- **S?a- 
A-©«*©K#*3ttSC tZmiT'ZZo 

[0178] seac, mi 8o»w©iimitu— 

a->Mc<fcntf> m 1 ©ft77>^©U— ^f^V^-F 
tSWffl!l©4Sffi*Mfem 1 ©ft7 7^<Dft$ftfcftLT 50 
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So 

[0179] £6 fc, Si 9<D%W<0¥m#U— tf-tr-7 
a-/HC*fttf, S2©7lc7 7f'Ai:Km2©7te7 7'f 

■!f *v *- k*»6 2 ©3t7 7 -r /*©& 

[0 18 0] S e>fc^ §12 OOSSaOiHWtU— 

izayt-hlsyXttmfZctlci*), U— tf^V* 
- F i: £ 2 ©ft7 7 -T ^ £ % ± t) -If &#tc ftSS^T- t 
5¥£f*U-1f€-^a-;bfcT5Cfc#T't-5o 
[oi8i] ?e>fc. s?2 i efm&mtois— «f*s> 

a-Mcintf, m2<0^7 7'T/^cM(&J-r§b— f^* 
-T*- F^ffifcS^byXtOHtn U h U>X£ 

^Vb-^^tSCttCkDs H2©ft77l'/ < » 
BORIKWb— tf*f-f *- FIMcK«c i:*8t*te» 
fWTt, W?J©£5£Lfc¥agf*b~ If^a-AfctS 

[0 18 2] £€>»C, £12 2©^CD^»»U-+f^v ; 

a -;!/{«: <fcntfs *itU>XoXWflJt)tjSjfl«%» 

[0 18 3] W2 3©5PHOJMW*l^-1f*S? 

i-MCintf, »2©Jt7 7-f/<©5yS«K:7 7'('^ 

-ft— F© U— If JfctiJjWIRB t ^«fR)SBS-r 5 C i: <t 
U-1f^V*-Fi:m2©^7 7-i'/ i ;i:*Mc^ 
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